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...Here's Why! 


Aeroquip Detachable, Re- 
usable Fittings reduce hose 


line inventory. For on-the- 
spot replacements cut bulk 
hose to required length and 
attach fittings. 


Unique Fitting design pro- 
vides quick, easy assembly 
and assures positive grip on 
hose. No adjusting is re- 
quired after assembly. 


Hose is constructed of seam- 
less synthetic rubber com- 
pound reinforced with two 
cotton braids and a high 
tensile steel wire braid. 


Wide range of male and 
female end fittings in all sizes 
meet practically every re- 
quirement. Fittings are de- 
signed to SAE and JIC 
specifications. 


Tough, durable Aeroquip 
Hose Lines are fire resistant. 
They perform satisfactorily 
at extreme temperatures— 
from —40° to +275° F. 


Aeroquip Hose Lines are 
widely used with hydraulic 
fluids, lubricants, water, 
gasoline, Diesel fuel, air, and 
many other fluids. 


alu ft 


AEROQUIP FLEXIBLE HOSE LINES OUTSELL ALL OTHERS 
FOR INDUSTRIAL AND AIRCRAFT APPLICATIONS 


\eroquip 
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AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO *« HAGERSTOWN, MD. « HIGH POINT, N.C. © MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN, ¢ PORTLAND, ORE. © WICHITA, KAN. © TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Denison scores a new achievement in dual- 
purpose pump design. This all-new, vane- 
type power package is built for continuous 
duty at 2000 psi — and is ready for either 
pump or motor applications without alter- 
ations of any kind! Four sizes are available, 
with optional cam ring assemblies that 


permit eleven models, for different pump- 





volume or motor-torque capacities. Com- 
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j PUMP MOTOR 


New Dual-Purpose Vane-Type Unit for 2000 psi Continuous ~ 


2'/2 to 70 gpm deliveries as a pump, or torque ratings 
of 12 to 257 inch-pounds per 100 psi, as a motor 


plete hydraulic balance assures longer life 
through reduced wear. New single stage 
design and many other features add to the 
outstanding dual-purpose adaptability of 
this new Pump/Motor! 

Write for Bulletin P-5. P ta 

The Denison Engineering - 
Co.. 1166 Dublin Road, 
Columbus 16, Ohio. 
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Oilgear unit drives cable take-up J 
reels. By an ingenious Oilgear 
control arrangement, all units are 
keptin perfect stepoverentire 150 
: feet of Alpeth sheathing process. J 


oer 


Oilgear fluid p r drives Yoder roll forming 
machine which aps corrugated aluminum 
sheathing arour able. 


Oilgear drives synchronized to 
speed of Royle der which covers 
cable with mel blyethylene. 


Tractor capstan powered by Oilgear, which pulls cable 


thr 
sta 


ough extruder, long cooling trough and inspection 
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WESTERN ELECTRIC’S 






OILGEAR FLUID POWER 






@ Right after the war, the Bell System faced a tremendous problem because 
of the shortage of lead for sheathing telephone cable. To solve that prob- 
lem, a newly designed sheath known as Alpeth—aluminum polyethylene— 
was adopted. And the engineers had to design a machine fast that would 
apply this sheath fast—to produce this new cable by the millions of feet. 

Oilgear engineers, working with standard Oilgear Fluid Power pumps, 
motors and valves, met the need for drives that would handle the complex 
Alpeth coating machines, dependably, without trouble... and for drives 
that could be immediately, easily and economically installed . . . requiring 
minimum space, sure performers from the start. 

The first Alpeth cable sheathing machines installed by the Western 
Electric Company proved themselves and more units were installed, to 
make a total of three at the Kearny, N. J., Works and three at Hawthorne 
Works in Chicago. The Oilgear drives have performed well, without trou- 
ble, with minimum maintenance, often at high speed for 24 hours a day. 

A company like Western Electric does not buy by guesswork. Neither 
should you. THE OILGEAR COMPANY, 1564 W. Pierce Street, 
Milwaukee 4, Wisconsin. 


Oilgear 


PIONEERS IN FLUID POWER 








TEFLON PACKINGS 


for Hydraulic & Pneumatic Cylinders, 


Presses, Pumps, Valves 





CHEMISEAL BACK-UP RINGS 
Protect Packing — Lengthen Its Life 








For protecting O-rings and other packing 
from extrusion, deterioration and loss of 
efficiency —select Chemiseal Back-up 
Rings, made of Teflon—a natural for 
hydraulic service. 


These rings are chemically inert, can’t be 
affected by oils or solvents. They won’t 
harden, soften, swell or shrink in service. 
Tough, resilient, they support the pack- 
ing with which they are used, greatly 
lengthen its life. Try them, and you will 
standardize on them. 





















CHEMISEAL V-TYPE PACKING 


The ideal valve packing that seals with 
low gland pressures and operating torque, 
made from solid Teflon or Teflon com- 
pounds. Extremely resilient, tough and 
anti-hesive—it cannot seize the valve 
stem or shaft—is long wearing, impervious 
to all hydraulic fluids, outlasts other pack- 
ings several times over. Supplied in sets 
with square-end Teflon sdnaione. Send 
for catalog No. 810 V. 







Kq , 








*du Pont’s trademark for its tetrafluoroethylene resin 


FLUOROCARBON 
PRODUCTS DIVISION 


FABRICATORS OF “TEFLON”, “KEL-F” 
AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 


UNITED 
STATES 


GASKET 
COMPANY 
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We are quite anxious to obtain 
the name of a manufacturer or 
supplier who makes a hydraulic 
drive which we could apply to 
an installation we are contem- 
plating. This would consist of a 
main pump driving a series of 
turbines at, say, thirty or forty 
foot intervals. These turbines 
would be driving the various 
belts of a conveyor, consisting 
of several belts in series; the 
main object being that when the 
main pump was either speeded 
up or slowed down, or the hy- 
draulic flow was controlled to 
achieve the same result, all the 
turbines would then follow this 
controlled change simu!taneously, 


D. C. WARD 
Project Engineer 
Engineering Division 
The Goodyear Tire & 
Rubber Co. 


New Toronto, Ontario 


We suggest you consult with 
a specialist close at hand. We 
believe that Mr. John C. Spotton 
of the John Spotton Company, 
4237 Dundas Street W., Toronto 
18, Ontario would be able to be 
helpful. 


As an independent representa- 
tive I receive requests from en- 
gineers to detail and qualify a 
hydraulic circuit system so that 
it can apply to their basic me- 
chanical engineering. I am par- 
ticularly interested in more or 
less simplified hydraulic circuits 
that can be easily explained to 
the average layman. 

C. G. FORSHEY 
Enginecring-Sales-Surveys 
Houston, Texas 


Basic hydraulic circuits do not 
vary very much for many types 
of industrial machines. However, 
there are refinements which may 
be peculiar to a given machine 
or drive, speed of operation or 
accuracy of cycle control. The 
problem of applying a hydraulic 
circuit to a specific problem ts a 
matter of experience and field 
training. We regularly publish 
hydraulic circuit diagrams, 1m 
most cases to JIC Standards. A 
number of our readers write and 
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— WHEN IT'S HIGH PRESSURE IT's AMERICAN! 
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Every operation of this modern mammoth is actuated by 


HELE-SHAW PUMP 


BROSIUS AUTO-FLOOR MANIPULATORS serve 
hammers, hydraulic presses and heating furnaces in 
forging plants . . . and every working motion of these 
powerful machines is hydraulically actuated by a 
Hele-Shaw Pump. Brosius Division, Salem-Brosius, 
Inc., Pittsburgh, bought its first Hele-Shaw from 
American Engineering back in 1929, and it has been 
the standard specification ever since. 

Hele-Shaw is a radial-piston variable displacement 
fluid power generator for oil pressures up to 3000 p.s.i. 
It can be readily applied to the machine it serves . 
installed on or near the machine, remote from it or 
included as an integral part of the design. Discharge 
is infinitely variable from zero to maximum. Capacities 
range from 0.5 to 66 g.p.m. 

Your American Engineering Company representative 


AMERICAN ENGINEERING 


COMPAN Y 
PHILADELPHIA 25, PENNA. 


AE Products are: Taylor and Perfect Spread Stokers, 
Marine Deck Auxiliaries, Hele-Shaw and Hydramite 
Fluid Power, Lo-Hed Holsts, Lo-Hed Cor Pullers. - 
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is thoroughly qualified to analyze any of your hydraulic 
needs, engineer and install the required power units, 
and assume responsibility locally for dependable, unin- 
terrupted service. In addition, he is able to promise 
unusually good delivery under today’s conditions. 


Mail coupon for facts leading to new power efficiency. 





HYDRAMITE 
for pressures up to 5000 p.s.i. 


The AE Hydramite is a unique radial piston 
constant displacement fluid power generator 
with an overall efficiency of 85% without 
supercharging. It is available in 3, 5, and 
10 g.p.m. oil capacities. Can be foot, flange 
or face mounted. 














American Engineering Compan 
2530 Aramingo Avenue, Philadelphia 25, Pa. 


Gentlemen: Kindly send me complete information about the 
CO Hele-Shaw Pump. O Hydramite. 


I iincissiounvtniiicnntosinniiomptaaiiatininiialaaianiigds i acicstcinincnrnaighticine 
COMpany]......scscessresessssssescssecseescsssssseeereessssssesssenensnennnsensnsnenpensees 
BR ccceceecscrsssnsescensersthacscsesntedessneneinnieinimiindiamiaads 
CHRYn.rcccereccccrccserecrccccocsccscscnes ZONE. 0000000008 State....crcccccccrscecsrees 
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FOR ALL 


YOU'LL GET BETTER 
EFFICIENCY AT LOWER COST WITH 


DARCOVA 


PUMCUPS 





There’s a free bulletin full of reasons and proof. 
Ask for it today! 


— DARLING VALVE & MANUFACTURING CO. 
| Ane, WILLIAMSPORT 15, PA. 
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fell us that they clip and preserye 
circuits on the types of work 
that they run into most frequent. 
ly in their day-by-day work. The 
series of articles by Rupert P. 
Esser on circuit hints that we 
have been running are, for ex. 
| ample, taken from the working 
sales kit which Mr. Esser carries 
at all times. 





May I have a copy of the Na- 
tional Conference on Industrial 
Hydraulics paper “Growth and 
Application of the Accumulator” 
by Edward M. Greer, as men- 
tioned in your December issue of 
APPLIED HYDRAULICS? 
JOSEPH F. HUFF 
Design Engineer 
Control Engineering 
Corporation 

| 


The National Conference on 
Hydraulics publishes all the pa- 
pers delivered each year in an 
annual “Proceedings”. The sec- 
retary, NCIH, Technology Cen- 
ter, Chicago 16, Ill. can advise 
you when the 1951 Proceedings 
will be available. We will also an- 
nounce the date in APPLIED 
HYDRAULICS. It is possible 
that Mr. Greer, who is president, 
Greer Hydraulics, Inc., 456 
Eighteenth St., Brooklyn 15, 
N. Y. may be able to furnish you 
with a copy. 

*See page 94 


We would appreciate it very 
much if you would send us a 
complete 1951 index to AP- 
| PLIED HYDRAULICS. 

LOIS M. YIKE, LIBRARIAN, 
Aeronautical Division 
Minneapolis-Honeywell 
Regulator Company 





The 1952 Directory issue 
(January) of APPLIED HY- 
DRAULICS contains both a sub- 
ject and author index for 1951. 


With reference to your article 
“Hydraulic Cylinders” in the 
December 1951 issue, please ad- 
vise the name and address of the 
manufacturer of the telescopic 
cylinder described on page 57. 

EUGENE B. HOLMES 
Chief Engineer 
Atlas-Boxmakers, Inc. 





| 
| 


The manufacturer of the tele- 
scopic cylinder in question 18 
The Commercial Shearing and 
Stamping Co., Youngstown 1, 
Ohio. Among other manufactur- 
ers of telescopic cylinders are 
Ledeen Manufacturing Co., 1610 
San Pedro St., Los Angeles 13, 
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ENGINEERING 
DATA FILE 


practically solved through the use of W A B Pneumatic devices. 
Thousands more can be solved just as quickly through different 
applications and combinations of W A B equipment. Our En- 
gineering Data File will provide you with some practical cases. 
Sections of it may apply to your problems. 


woustaiat \W/ESTINGHOUSE at? 


AIR BRAKE COMPANY 








DIVISION WILMERDING, PENNA. 


Factory Branch: EMERYVILLE, CALIF. Distributors throughout the United States .. . Consult your Classi- 


fied Directory. Distributed in Canada by: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. 
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TUTHILL PUMP 
GUIDE Helps You 


Find the Answer 


To save you time and trouble in selecting the pump best-suited to 
your application, Tuthill engineers have developed this revolu- 
tionary new Pump Guide. Here, in one easy-to-use chart, is 4 
volume-full of information on the complete line of Tuthill Pumps. 


Tuthill Positive 
Displacement Pumps 
serve Industry in 
Lubrication, 


Hydraulic, Coolant, 
Oil Burning, 
Circulating and 
Transfer Service. 
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At a glance, it shows you the 
services for which each model is 
built, together with performance 
characteristics, types of packing, 
mounting styles and distinctive fea- 
tures that enable you to fit the pump 
to your need, rather than the need 
to the pump. 

Copies of this helpful guide are 
now available on request. Write for 
yours today—there’s no obligation. 


TUTHILL PUMP COMPANY 


939 East 95th Street. . 


. Chicago 19, Illinois 
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SELECT THE RIGHT PUMP 
FOR THE JOB 
















Calif.; Logansport Machine Co 
Inc., 832 Center Ave.. Logans. 
port, Ind.; Galland-H enning 
Mfg. Co. 2753 S. 31st St. Mil. 
waukee 46, Wis.; and H ydraulic 
Equipment Company, 1104 Eas 
222nd St., Cleveland 17, Ohio, 


, 
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Your recent offer in your Jan- 
uary issue, to supply a 1952 Data 
List would be put to good use jn 
our Process Section. Since w 
get many requests for informad 
tion regarding hydraulic equig 
ment from our Hydraulic Super- 
visors, I would appreciate f 
ceiving your magazine for its 
helpful aids. 

C. A, CROSS, 
Process Section 
Manufacturing Engineering) 
Dept., 

Engine and Foundry 
Division 

Ford Motor Company 


A copy of the 1952 Data Liss 
has been forwarded to you. Wey 
are also putting your name on the 
list to receive copies of APS 
PLIED HYDRAULICS. 4 



















We note in our February issue 
of APPLIED HYDRAULICS 
that you are to publish a 19§2 
distributor’s list. We should like 
to know how we can be listed in 
this directory. 















ROBERT N. WILILARD 
The Willard Engineering Co. QVARW 
We are sorry to tell you that pre 
the 1952 Distributor’s List has §. yen 
been closed and is now om the Bate 
press. This list, whch is prima- Bp: 
rily for the use of our advertsers, § nediun 


contains the names and addresses 
of all dealer and distributor or- 
ganizations whose principal busi- 
ness is the engineering and sale™ 
of hydraulic and pneumatic com> 
ponents and systems, primarily” 
as independent representatives of 
manufacturers. We will, how 
ever, put your name on our supy 
plementary list, which will 0€ 
distributed in the same manner 
as the major list. ; 





We would appreciate youl 
sending us two copies of the af 
ticle “Predicting Rotary Air Mo 
tor Performance” by E. T. Kis 


selburg and W. F. McCombs, 
which was in the February, 1952 — 
issue. a 
L. DOOLEY which i 
ee ' is still 


Engineer Manager 
Rhodes Lewis Co. 


We are sending you two sels 
of tear sheets of the article “Pre- 
dicting Rotary Air Motor Per- 
formance” as requested. 
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Co. BVARNISH NO OBSTACLE —This is one of the many presses of 
various sizes which form joints in abrasive sanding belts for produc- 
tion use in the automobile, jet engine and woodworking industries, 
as well as many others. Six years ago equipment like this press 
needed costly maintenance at frequent intervals because of varnish 
formation. Then a Sunvis H.D. 700 Oil was adopted as the hydraulic 
medium, and the trouble disappeared like magic. 
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NO OIL CHANGE—This large press is used for joining abrasive 
its used in polishing stainless steel. Although the oil temperature at 

§ Yhich it operates is 130 F, the 200-gallon charge of Sunvis H.D. 700 
} Still in excellent condition after nearly four years’ use. 
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SERIOUS PRODUCTION LOSS STOPPED 
=1RY SWITCH TO SUNVIS H.D. 700 OILS 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 






Among the 30,000 types of abrasive specialties made 
by Behr-Manning Corporation, Troy, N.Y., Division 
of Norton Company, are sanding belts requiring 
smooth, uniform joints. Dozens of hydraulic presses, 
ranging in capacity from 5 to 150 tons, form the 
joints to the same thickness as the belts. 

The hydraulic oil in use six years *70 created a 
production obstacle by forming varnish in the pumps 
and valves. At least once a year the systems had to 
be overhauled and the pumps sent to the manufac- 
turer for repairs, with consequent production loss. 

Behr-Manning then changed to Sunvis H.D. 700 
Oils, as suggested by a Sun representative. Because 
of the detergent-dispersive characteristics and high 
stability of these oils over a wide range of speeds, 
loads and temperatures, varnish formation was imme- 
diately cleared up. Since that time, no overhauls 
traceable to oil have been necessary. Annual savings 
in pump repairs have been substantial and no oil 
changes have yet been required. 

For complete information about “Job Proved” 


Sunvis H.D. 700 Oils, fill out the coupon below. 


SUN OIL COMPANY, Dept. AH-4 
Philadelphia 3, Pa. 


I am having trouble that may be caused by an inadequate 
hydraulic oil. 


(-] Please send me booklet “Sunvis H.D. 700 Oils.”’ 


(-] Please have a Sun representative contact me. 


Name 





Title 








Company 


Street 





City 














AERO AFTER COOLER 
with Patented 
“Bolanced Wet Bulb Control” | 


How to PREVENT CONDENSATION 
in COMPRESSED AIR LINES 


@ Users of pneumatic tools and machinery spend thousands of dollars on 
repairs and suffer much interruption to production from the condensa- 
tion of water in their air lines. In compressed gas systems and in processes 
where compressed air is blown directly on parts and materials in produc- 
tion, there is additional damage. 

You can prevent these losses by installing a Niagara Aero After Cooler. 
It cools the compressed air or gas by evaporative cooling and removes the 
water before the air enters the receiver. This method brings the air. to 
within a few degrees of the wet bulb temperature, making certain that 
your compressed air will always be colder than the atmosphere surround- 
ing the lines in your plant, so that no further condensation can take place. 

Savings in cooling water pay for the installation. Experience shows 
that the patented Niagara evaporative cooling method consumes less than 
5% of the water required for cooling by conventional means. You save 
the cost of the water, the cost of pumping it, the cost of disposing of it. 
These extra savings soon pay for the Niagara Aero After Cooler. 


Write for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. AH 405 Lexington Ave., New York 17, N. Y. 
Experienced District Engineers in Principal Cities of United States and Canada 


INDUSTRIAL COOLING HEATING @ DRYING 


NIAGA RA 


Se ALS 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH’s ADs 


| 


POSITIVE IN ACTION are the 
valve actuators which are detailed 
in Bulletin 512 published by the 
Ledeen Manufacturing Co. Also 
available are literature on cylinders 
io 500) and valves (Bulletin 


Circle 34 on Reader Service Card 


NEW CARTRIDGE TYPE packing 
gland on hydraulic and air cylinders 
is shown in engineering data avail- 
able from Petch Manufacturing 
Company. 


Circle 52 on Reader Service Card 


SOLUTION to lubrication prob- 
lems may be found in Blueprint No. 
113 which has been published by 
C. A. Norgren Company. 


Circle 43 on Reader Service Card 


SAVING TIME and increased effi- 
ciency are the important factors 
of the quick connecting couplings 
described in literature available 
from The Hansen Manufacturing 
Company. 


Circle 27 on Reader Service Card 


ENGINEERING DATA FILE avail- 
able from Westinghouse Air Brake 
Company provides practical cases 
of control problems which can be 
solved through use of WAB pneu- 
matic devices. 


Circle 80 on Reader Service Card 


NEW CUSHION DESIGN for air 
cylinders, which insure positive 
cushion action combined with auto- 
matic valving action for fast re- 
turn stroke and also eliminates bind- 
ing and sticking, is described in 
Bulletin 252 published by Tomkins- 
Johnson Co. 


Circle 69 on Reader Service Card 


Continued on page !6 
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ExtTrRA safety, unusual dependability — that’s 
what the manufacturer of this 25-ton 66” Double 
Ram wanted. And that’s why he specified Anchor 
Ductile Sleeve Couplings and Hose. Like many 
other manufacturers of machinery using hydrau- 
lic systems, he knows Anchor's exclusive patented 
grip makes the coupling virtually a part of the 
steel reinforcing wire of the hose — eliminates 
leaks and troublesome blow-offs. 

HERE ARE ADDITIONAL REASONS why 
Anchor two-wire braid high-pressure hose as- 
semblies were selected for this tough job: 


+ They reduce maintenance and service on 
piping to practically nothing. 


x They are unusually easy to install — save 
fitting time, cut assembly costs, 


> They provide maximum operating efficiency. 


Anchor also makes a complete line of adapter 
unions and related fittings for practically every 
pressure or suction job, Take. advantage of the 
many outstanding features in the most complete 
line of hose assemblies and fittings available. 
Benefit by the plus margin of me a and the 
greater dependability offered by Anchor. 


Attach Coupon fo Your Letterhead and Mail Today 


ANCHOR COUPLING CO. INC., Dept. AH-42 
Libertyville, Illinois 


Yes, I’m interested in Anchor Ductile Sleeve Hose 


Assemblies and Fittings, Send me catalog sheets. 
} ANCHOR COUPLING CO. INC. 


| Factory: LIBERTYVILLE, ILLINOIS 


Branches: DETROIT, MICHIGAN 
DALLAS, TEXAS 
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Hydraulics and Defense 


One of the largest hydraulic in- 
stallations that we have ever seen 
is in the Cadillac Tank Plant in 
Cleveland. It’s the multi-head Wean 
Grinder which you'll find described 
in this issue. The pictures give you 
some idea of its tremendous size. 
Because it could only practically 
be assembled in the line, no one saw 
the finished machine until the whole 
job was completed. This meant a lot 
of careful layout work and plan- 
ning. Valve panels which carry both 
the air and oil components greatly 
simplified the construction and the 
servicing of this giant machine. 


Another defense production prob- 
lem which has been solved by the 
use of oil powered equipment is the 
forming of rocket bodies. Many of 
the bodies have complex shapes 
which are difficult to produce with- 
out resorting to fabrication. By com- 
bining the Rockrite cold forming 
process with the Westin hot forming 
process tubes can be upset to con- 
form with the required rocket con- 
tours. Several of these “hard to pro- 
duce” shapes are pictured in this 
month’s lead article. The hydraulic 
circuit used on the Westin process 
is analyzed. 


Dollars for Tools 


Any good engineer can offer sev- 
eral alternatives for tooling up a 
job. Each may have its merits and 
limitations, and the decision be- 
tween them will be based primarily 
on cost. The flexibility of oil or air 
powered tooling often provides a 
production setup which will meet the 
required schedules with the lowest 
initial tooling cost. 

How the Pollak Steel Company 
solved a tooling project with a cap- 
ital tool cost of only $15,000 as 
compared to the five figure costs 
which alternative plans would have 
cost is described in the article “How 


to Reduce Capital Tooling Costs”. 

We talked with Alvin Alt and 
Jack Binns at Planet Products Cor- 
poration who designed and built 
the equipment for Pollak. They have 
an aggressive, enterprising outfit in- 
telligently applying hydraulic cir- 
cuits. Since many of their machines 
are specials, they make a practice 
of photographing the tubing and 
piping. This saves the time and cost 
of formal drawings and gives them 
a permanent record from which the 
same or similar circuits can be 


piped. 


Ford Production Line 


Production schedules and tooling 
costs were again important factors 
in the redesign of the Ford Chassis 
riveting line. Large expensive press- 
es were replaced by more flexible 
individually oil powered rivet guns. 
The cost of the new installation just 
about equalled the cost of the dies 
which were required for the old 
press setup. 
























Joseph Maseth, a Ford applicati 
engineer and Jack Bennett of Gap 
rett Burgess, Inc. describe the hy 
draulic booster system used on thi 
new line and present some of ¢ 
planning which went into the de 
velopment of this new circuit. 


Oxidation of Oil 


Everyone using a hydraulic sy 
tem is concerned about his oil ec 
and about any maintenance costs 
which are the result of oil break 
down. When a system runs hot it's 
a sure danger sign that pumps a 
valves are taking undue abuse, that 
feeds have become inaccurate and 
that the oil life is going to be re 
duced. In the December APPLIED 
HYDRAULICS, Don Morrell de 
scribed methods of regulating tem- 
perature in hydraulic systems. 
month J. Theodore Wolff, design en- 
gineer with the Axelson Manufac- 
turing Company has written a spe 
cial report on the oxidation of hy- 
draulic oil. 





W. T. McCormick, tool designer, 
has been with the Caterpillar Trac- 
tor Company for nearly 15 years 
most of which has been spent in 
hydraulic design and machine build- 
ing. In this issue he starts a series 
of articles on “Good Practices in 
Designing and Building Hydraulic 
Power Systems.” His observations 
digest years of experience at the 
tool bench, machine assembly and 
rebuilding, circuit analysis and 
trouble shooting. We believe his ap- 






proach—the analysis by a conscié 
tious craftsman of methods fou 
practical and successful—will } 
of value to many production, ¢ 
sign and maintenance men. 


—— 
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«recision Rubber Products 

ee CORPORATION 2x 
The “‘O” Ring Specialists 

Dept. 1, Oakridge Drive, Dayton 7, Ohio 
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] YOU'LL IMPROVE OUTPUT 
WITH VARIDRIVES 


8 Control time of drying, heating, 
baking, soaking, etc. 




















Vary speed instantly 


Fit speed to worker’s rhythm 


to avoid fatigue g Regulate machine for changes 


in viscosity, temperature, etc. 
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Increase machine’s versatility 


to process different sizes Permit matching of speeds 


of separate machines 
Permit faster speeds 


for light loads Speed up machines that loaf on 


job, for maximum output 
Reduce speed to increase 


torque for heavier loads Vary flow, pressure or suction 


to exact rate desired 
Change speeds to uniform travel 


for machining different diameters Eliminate troubles of overheating 


Improve quality of work by 
correct timing of operations 


Select correct speed for 
experimental processes 
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GO MODERN 
GO VARIDRIVE 
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Varidtive 


0° MOTORS 
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GET THIS BULLETIN 


A 16-page, profusely 
illustrated Bulletin 
presents various types 
of U. S. Varidrive 
Motors. 2 to 10,000 
rpm, V4 to 50 hp. Mail 
‘ovpon today. 


0 


Circle 72 on Reader Service Card 








Continued from Page 12 


OUTSTANDING FEATURES, such 
as maximum operating efficie 

easy installation, reduced mainte, 
nance and service on piping, of 
high pressure hose assemblies are 
outlined on catalog sheets, avail 
able from the Anchor Coupli 
Company, Inc. . 


Circle 5 on Reader Service Card 


VALVES FOR ALL TYPES of opera. 
tions are illustrated in Catalog 125 
issued by the W. H. Nicholson 
Company. 


Circle 45 on Reader Service Card 


POWER SUFFICIENT to operate 
components even when pumps fail, 
is one of the features of bladder 
type accumulators illustrated in 
Greer Bulletin 301. 


Circle 24 on Reader Service Card 


ENGINEERING DATA and catalog 
on "O" Rings are available from 
the Plastic and Rubber Products 
Company. 

Circle 54 on Reader Service Card 


EFFICIENCY LOSSES CAN BE 
PREVENTED by using an Aero After 
Cooler. Cools compressed air or 
gas by evaporative cooling. Ni- 
agara Blower Company offers Bul- 
letin 98 describing all its features. 


Circle 44 on Reader Service Card 


TO HELP you with your piping lay- 
outs, Roylyn, Inc. offers an i 
trated catalog which details their 
complete line of fittings. 


Circle 88 on Reader Service Card 


HYDRAULIC VALVE which auto- 
matically regrinds its own surfaces 
is described in Bulletin H 210 i 
sued by the Yarnall-Waring Com- 
pany. The bulletin also contains 
types and sizes. 


Circle 82 on Reader Service Card 


FREE RETURN FLOW is permitted 
by an adjustable flow regulator. 
An illustrated circular describing 
their design has been prepared 
the Waterman Engineering 
pany. 

Circle 78 on Reader Service Card 


Continued on page !8 
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Meet Henry F. Eagan 
Technical Director 


International Packings Cor poration 


Affiliated with Graton & Knight Company 


Study of materials and their components has 
been Mr. Eagan’s life work, and he can be cred- 
ited with many of the rapid advances in the use 
of synthetic rubbers. After graduating from 
Clark University with a B.S. and M.S. degree in 
Chemistry, he was an analytical chemist for 9 
years. At Graton & Knight for 11 years, first as 
Chief Rubber Chemist, now as Technical Direc- 
tor of International Packings Corporation, it has 
always been his job to select the proper ma- 
terials for a given packings application—and to 
supervise quality control in every stage of pro- 
duction. Member of the Rubber Division of The 
American Chemical Society and Society of Au- 
tomotive Engineers. 

















— 





})) There’s a lot of experience in every 
approved packings compound 








The best material for a given packings application demands 
detailed experience when selecting leather impregnants or com- 
pounding rubbers. 

You’ll be served best when your packings supplier can rec- 
ognize your problem and apply to it the experience gained from 
many similar applications. 

As manufacturers of packings since the turn of the century, 
G&K-INTERNATIONAL has a wealth of experience not only on 
lh ail the choice of materials, but also on manufacturing processes, 
want you to meet the people who make application short-cuts, and the other details that mean more 


G&K-INTERNATIONAL Packings. . . 
efficient packings. 


G&K-INTERNATIONAL field engineers, backed by an ex- 
perienced staff at the plant, are ready to work with you. 


' 
-INTERNATIONAL 
. Leather and synthetic packings 


= 


ESTAB. 1851 € P 
GRATON & KNIGHT COMPANY ~—>~— INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. ' Bristol, New Hampshire 
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Slot-milling on Horizontal 
Milling Machine 


Move lever of Valvair (D) to 
start cycle. Air cylinder (A) 
advances table to work. After 
cut, limit switch (F) actuates 
pilot valve (E), which returns 
valve (D) and cylinder (A) to 
starting position. Cam-operat- 
ed Valvair (G) indexes part 
for next cut. 


All air control valves and the installation 
° are by Valvair. Valvair’s basic body design 
fits nine control assemblies. Internal parts 


REDUCE MANUAL 
MOTIONS... SAVE 
TIME and INCREASE 
PRODUCTION! 








sseuppy 
Auodwo,y 
aig “won 











ZATVA LOlid GION3TOS M3N NO ed. NILITING [) 


3NI1 YIVAIVA NO NOLVYWYOINI 3280W [) 


an ae am a ow om am awa aw aw aw aw aw aw aw ewan 


are also interchangeable. Valvair Diversa- 
tility puts real flexibility into your plant 
operation. Let Valvair engineers or your 


local Valvair repre- 
sentative help solve 
your problems involv- 
ing pneumatic circuits. 


* * * 


Valvair’s new solenoid pilot 
valve is used in the above in- 
stallation. Available in 2-way 
and 3-way models, normally 
open or normally closed. 
Valve ordinarily operates over 
20,000,000 cycles with no 
maintenance. 
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HYDRAULIC PUMPS using twin 
matching gears are illustrated j, 
Catalog H 4 available from th 
Commercial Shearing & Stamping 
Company. 

Circle 10 on Reader Service Card 


HIGH QUALITY construction of 
air cylinders is described in Bulletin 
A 105 issued by the Miller Moto, 
a Complete dimensional 
and application data is included, 


Circle 42 on Reader Service Card 


FOR VOLUME PRODUCTION 
valves and fittings to specification 
are described in a catalog, avai. 
able from the Kohler Company, 


Circle 33 on Reader Service Card 


LONG WEARING Chemiseal V. 
type packing made of Teflon are 
illustrated in Catalog No. 810 V 
issued by the U.S. Gasket Com. 
pany. 

Circle 73 on Reader Service Card 


YOUR SEALING NEEDS may be 
solved by special types and styles 
of packings which are detailed in 
Bulletin DMAH issued by Durame- 
tallic Corporation. 


Circle 17 on Reader Service Card 


MANY SUPERIOR ENGINEERING 
FEATURES of positive remote con- 
trol are described in a catalog is- 
sued by Superdraulic Corporation. 


Circle 64 on Reader Service Card 


HYDRAULIC CONNECTIONS are 
described in catalogs No. E-1457A 
and No. H-1457A available from 
the Weatherhead Company. 


Circle 79 on Reader Service Card 


EQUIPMENT BULLETIN detailing a 
new unit for automatic water re 
moval and oil filtration, is available 
from the Honan Crane Corporation. 


Circle 30 on Reader Service Card 


NOPAK VALVES AND CYLINDERS 
are featured in Bulletin SW-! avail 
able from the Galland-Henning Mfg. 
Co. 


Circle 20 on Reader Service Card 








PUMPCUPS for all hydraulic and 
air controls are described in a 


letin available from the Darling § 


Valve Co. 
Circle 14 on Reader Service Card 
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designs in fluid power circuits together with 
drawings as a guide to more effective application. 


LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS 


FREE CATALOG ON REQUEST! 


® Air Control Valves 
Catalog 100-4 


® Air Chucks 
Catalog 70-1 


® Air Cylinders 
Catalog 100-1 


® Air and Hydraulic Presses 
Catalog 51 


@ Collet Grip Tube Fittings 
Catalog 44 


@ Hydraulic Control Valves 
Catalog 200-4 


@ Hydraulic Cylinders 
Catalog 200-2; Also 200-3 


@ Hydraulic Power Units 
Catalog 200-1 


@ Sure-Flow Coolant Pumps 


Catalog 62 


LET LOGAN ENGINEERS HELP YOU DESIGN 


YOUR AIR AND 


y 2 
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HYDRAULIC CIRCUITS 
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and 


@ A 24-page booklet presenting the “Do's,” “Don'ts” 
“What to Look For" 











in the installation 


and maintenance of air and hydraulic equipment. 





FILL OUT AND MAIL COUPON! 


Logansport Machine Co., Inc. 


832 Center Ave., 


Logansport, Indiana 


Please send me (specify number of copies wanted) 


NAME. 


COMPANY 


copies of ‘‘Circuit Rider’’ Monuol 


copies of ‘Facts of Life’’ Manual 


= '3 — 





ADDRESS 
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A Specially Compounded For Both New 


‘ 
, 





‘ “O’ RINGS 


for the 


OIL | 
INDUSTRY / 


Equipment and Maintenance Installations 


In the drilling, refinery or pipeline operation on both new 
equipment and maintenance work, specially compounded 
Parco “O” Rings do the job better. Parco “O” Rings are rubber 
combinations blended to meet your specifications and molded 
to tolerances that make them superior seals for both static and 
dynamic use. For your assurance and best protection of 
smoother running and longer wearing hydraulic seals, insist on 
Parco. Other Parco rubber products used in the oil industry 
meet the same high standards of Parco “O” Ring quality 
Specify a superior product at no premium to you. All dash 
numbers of 6227, 6230 and 6290 series for commercial appli- 
cations or Army-Navy installations to Specifications MIL-P- 
5516 (6227 and 6230) and MIL-G-5510 (6290) are available 
from stock. Silastics and other special compounds are available 
on order. 

Catalog and engineering data on request. Write us today 


MTR RY o 


PLASTIC AND RUBBER PRODUCTS CO. 


2100 Hyde Park Boulevard, Los Angeles 47, California 


820 North State Street, Chicago, Illinois —§ —§ ————/-§ ute 
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DIAGRAMS and specifications of 
parts for cylinders are given in a 
Bulletin prepared by the Ortman 
Miller Machine Co. Also available 
are drawing templates for cylinders 


| which will simplify and speed your 
_ machine layout. 








Circle 48 on Reader Service Card 
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ion loading regulator and gauge, 
fully piped and ready for installation 
are pneumatic cylinder motors with 
throttling control. These are illus. 
trated in Bulletin B-50-AH issued by 
Conoflow Corp. 


Circle 11 on Reader Service Card 


SPECIAL TYPES AND STYLES of 
packings capable of long uninter- 
rupted runs are detailed in Bulletin 
DMAH available from the Dura- 


metallic Corp. 
Circle 17 on Reader Service Card 


HYDRAULIC CYLINDERS and hy- 
draulic valves are described in lit. 
erature published by Pathon Mfg. 
Co. Bulletin No. 15 covering valves, 
Bulletin No. 17 illustrating cylinders. 
Circle 50 on Reader Service Card 


VALVES which may be used in any 
position with pipe connections to 
suit specifications are described by 
Skinner Electric Valve Div. in Bulletin 


50 | . 
Circle 60 on Reader Service Card 


CONVERTIBLE, for either pump or 
motor applications, is the new Deni- 
son dual purpose vane type pump. 
This unique dual purpose hydraulic 
pump is described in Bulletin P-5 
published by The Denison Engineer- 
ing Co. 
Circle 15 on Reader Service Card 


SAFEGUARDS AGAINST LOSS OF 
PRODUCTION TIME by use of an 
air warden, is described in literature 


available from the Hannifin Corp. 
Circle 84 on Reader Service Card 


VARIDRIVE MOTORS which will 
increase your output are illustrated 
in a Bulletin showing various types of 
Varidrive motors from 2-10,000rpm. 
This Bulletin has been issued by the 


U.S. Electrical Motors, Inc. 
Circle 72 on Reader Service Card 


PERFORMANCE CHARTS and 
specifications of the unloading gear 
type hydraulic pump are available 
from the Pesco Products Division. 
Circle 51 on Reader Service Card 


A SOLENOID PILOT VALVE whose 
basic body design fits nine con 
assemblies, is described in Bulletin P 


issued by Valvair Corp. 
Circle 75 on Reader Service Card 
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Rocket Costs Reduced 
by Hot and Cold Forming 


the cold reducing or compression forming process some years 
ago, added two Westin Process hot forming machines for production 
work. The combination of cold compression forming and hot forming 
of tubing, have given this company the first known complete pro- 
duction facilities for both compression forming of precision tubing 
and upsetting operation for the economical and rapid hot forming 
of many shapes. ' 

In the Westin Process, the rotating tube is heated by passing elec- 
tric current of low voltage and high amperage through the: metal 
walls. The tube, when sufficiently heated to a predetermined temper- 
ature, then enters the dies which impart to it the desired shape. 


R ECENTLY the Tube Reducing Corporation, which introduced 


Surface finish of the completed product is smooth and free from 
scale, as contrasted to other hot forming methods. Another advantage 
of the resistance heating is that the temperature can be accurately 
controlled, avoiding work hardening and formation of strain flaws. 
Size and concentricity can be held close, especially where accurate 
compression formed tubing is used for the starting piece. 

This method hot-forms the ends of the tubing into parts such as 
braces and struts for aircraft landing and flap control gear, rocket 


COMPLEX ROCKET bodies are 
precision sized and then hot formed. 
Fabricating and joining operations 
are eliminated to produce a sounder 
finished part at less cost. 
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and jato bodies with convergent-divergent nozzles, 
compressed gas bottles, completely closed tubes, con- 
veyor rolls and other shapes requiring a reduced sec- 
tion with a heavier wall. 


Cold Compression Forming 


In the “rockrite” process, perfected by Tube Reduc- 
ing Corporation, semi-circular, taper-grooved dies are 
rocked back and forth over the tube compressing the 


COLD FORM THE BODY—tThe tube, on a mandrel, is 
squeezed between rocking dies. The tapered grooves of 
the dies cause metal to flow both longitudinally and cir- 
cumferentially. The process differs from cold drawing, 
where a tube is drawn through a die over a mandrel. 





metal against a mandrel which controls the inside 
diameter. In the rocking movement the gradually di- 
minishing cross section of the tapered grooves results 
in a compression of the tube walls against a corre- 
sponding tapered mandrel. In this, the OD, the ID and 
the wall thickness are reduced and the length of the 
tube is increased. 

A specially designed reducing machine is used. The 
tube is fed longitudinally through the machine. The 


HOT FORM THE END—The formed end is removed 
from the die. Hydraulic power feeds the rotating work 
which has been heated by passing electric current of 
low voltage and high amperage through the metal walls. 
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Differential Circuit Speeds Hot Forming 
and Upsetting of Tube Ends 


In addition to using a variable volume pump which 
can be positioned to deliver high volume, low pressure 
oil, an exceptionally high rapid traverse forward is 
obtained on the Westin Process Machine by providing 
differential advance. 

The differential advance circuit can be cut in and 
out by actuating solenoid of valve D. Using both this 
differential advance and a variable volume pump pro- 
vides a circuit which can give the following forward 
traverse speeds and forces: 

1. With solenoid 2 of valve E and the solenoid of 
valve D energized, the 714 in dia., 84 in. stroke cylin- 
der will traverse at 465 ipm with 300 psi oil exerting a 
5800 pound force in the pushing direction. 

2. If valve D is deenergized, the differential feature 
is eliminated and forward speed drops to 230 ipm with 
an increased pushing force of 11,900 pounds at 300 
psi oil pressure. 


When the tube has been rapidly traversed up to 


‘the dies, the pump control lever is shifted to reduce 


oil delivery. A maximum full tonnage speed of 55 ipm 
at 2500 psi exerting a force of approximately 50 tons 
is available. 

At the: end of the forming stroke, limit switches 
actuate the solenoids of valves E and D to reverse 
cylinder travel. The pump control lever is returned 
to the position of maximum delivery and the cylinder 
rapidly reverses at a maximum speed of 457 ipm with 
6000 pounds force. If the force required to strip the 
work from the die should be greater than 6000 pounds 
the pump will automatically shift to provide a maxi- 
mum stripping force of 50,000 pounds at a speed of 
108 ipm. 


The servo type control used on the pump responds 
readily to provide the required oil delivery and pres- 
sure for each part of the cycle. 








tube is given a partial turn on its axis so the roll-com- 
pression working is distributed over the entire circum- 
ference of the tube. Both longitudinal and axial move- 
ments of the tube during reduction are timed to oper- 
ate alternately after the forward and return strokes of 
the saddle containing the dies. 

By the combined use of both compression forming 
equipment and the Westin Process machines, tubing 


can be compression formed and then upset in dies after 
electric resistance heating. The resistance heating and 
forming takes place simultaneously in the Westin ma- 
chines. In addition to the advantages of the compres- 
sion forming, both processes mean a reduction in 
transportation costs by eliminating handling between 
two or more processing points; plant operators can 
detect and report rejects immediately. 


Are You Wasting Air? 


Walk through your machine shop after working 
hours and you'll most likely hear the hissing sound 
of escaping air. It is air lost because a blow off valve 
has not been completely closed. It’s an expensive 
hiss. 

Air under 100 psi pressure escaping through a 
%4 inch bore amounts to approximately 100 cfm. 
Your compressor is taking about 25 horsepower from 
the power lines or from the driving engine. It’s 


April, 1952 


wasted power. At a low 2 cents per kilowatt hour, 
if you are buying your electricity that cheaply, the 
hissing noise costs you about 35 cents an hour. 
Here’s what you lose in useful work: If one of your 
machine fixtures uses a 3 inch bore cylinder with 
a working stroke of 3 inches you could operate the 
cylinder 8000 times on the air which is lost in one 
minute from that 14 inch hole that’s hissing at you- 
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FIG. 1. ALL THE HYDRAULIC units are on a balcony above the rivet lines. 
Between the two rows of table mounted booster stations are the pump and 
motor units. Each of the two lines of 5 working booster units is supplied by one 
pump unit. There is a spare pump unit for each line and a sixth spare booster 
unit in each line. 


How Ford Replaced Large Presses 
With Oil Powered Tools 
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By Joseph Maseth and J. H. Bennett 


IVETING operations on automobile frame mem- 
bers are now being done with maneuverable 
hand guns powered by readily controlled oil booster 
circuits. Oil pressure generated at 600 psi by a pres- 
sure compensated variable volume pump is stepped up 
to 3C00 psi by the booster to give a 15 ton riveting 


force at the gun. 


Figure 2 shows a riveting line in action at the Ford 
River Rouge Plant. Frame members move along on a 
conveyor and are positioned on simply constructed lo- 
cating fixtures. All the hydraulic power units are lo- 
cated on a balcony above the line. Figure 1 shows a 
general view of equipment on the balcony. Four 
frame lines are powered by the equipment. There is a 
booster station for each gun, five in each of the two 
lines plus one spare for each line. Two pump and tank 
units are used; one for each of the lines. Two spare 
pump units are on the balcony ready to be cut in, by 
turning a valve, in the event of shut down of either 
working pump. Arrangement of equipment on the bal- 
cony provides easy accessibility to units for mainte- 
nance and has reduced considerably the down-time of 
this installation. 


Continuity of production is of course a must on auto- 
motive lines. It is extremely costly to have any section 
in a line down for any length of time. With this in 
mind, the riveting line was designed to assure continu- 
ous operation. The spare units can be put into action 
in a very few minutes and production continued while 
the impaired unit is serviced. 


Die Cost For Press Is High 


Establishing this new line involved an entirely new 
approach to the choice of riveting methods. These in- 
dividually powered hydraulic riveting guns replaced 
four large 315 ton mechanical presses. At first glance, 
it might seem that such a change is completely unortho- 
dox for a mass production operation. Here were large 
presses completing a part at every stroke being re- 
placed by individual riveting guns. Would such a 
change in tooling result in at least equivalent output? 
What about cost of new equipment? Would labor costs 
be comparable ? 


Use of large presses had some serious drawbacks. 
First, large costly capital equipment was being tied up. 
Second, die cost was substantial. Standby dies of 
course had to be maintained in case of breakdown. 
Changing dies was not a very fast or convenient task 


Joseph Maseth, application engineer, Design & Stand- 
ards Dept., Ford Motor Co., Dearborn, Mich. 

J. H. Bennett, sales engineer, Garrett Burgess Inc., 
Detroit. 
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FIG. 2. THIS VIEW shows the actual rivet- 
ing operation with the frame side rail mem- 
ber in the fixture. Hydraulic guns may be 
operated independently of each other due to 
the fact that each booster unit feeds only 
one gun. This permits better team coordina- 
tion among operators and eliminates pos- 
sible downtime caused by inter-locking de- 
vices. 


FIG. 3. CLOSE-UP of a hydraulic 5:1 boost- 
er unit serving the Ford passenger car 
frame riveting line. This unit is used to raise 
the base pressure five times through means 
of differential areas, with a corresponding 
reduction in displacement. This booster unit 
is the automatic and reciprocating type. 











and die repair or die changes due to product design 
changes were costly. 

After a complete analysis of production require- 
ments and costs, it was decided to build an experi- 
mental line powered by the individual hydraulic units. 
Operation of the pilot line was completely satisfactory 
from all standpoints. The old presses were removed 
and the new lines established. 

Equipment cost for the pump and booster units was 
under the cost of a set of dies for the old press setup. 
Production is up about 10 to 15 percent. Because of 
the greater material handling problems presented by 
the press setup more men were previously needed. The 
new method, while calling for a man at each gun, has 
still resulted in fewer personnel, making it possible to 
better use the available manpower. 


Hydraulic Circuit Layout 


Design features of the new method are seen in the 
accompanying photographs and circuit. Low pressure 
entering the pilot operated solenoid controlled four 
way valve A goes through pilot operated check valve D 
into the rear of the riveting gun closing the jaws under 


low pressure and in rapid traverse. As pressure builds 
up due to resistance on the end of the gun, it causes 
pilot operated sequence valve C to open at the same 
time, because of pressure differential, the check valye 
D closes. Low pressure may then pass through valve ( 
into booster B multiplying the low pressure at the rate 
of 5 to 1, which then is applied to the rear of the gun, 
causing the rivets to be upset. 


When the maximum riveting pressure is met the 
pressure switch causes four-way valve A to deenergize 
allowing low pressure to go to the front or unclamp- 
ing side of the gun, and at the same time pilot operated 
valve D opens so that the gun may retract and oil is 
discharged through valve D and A back to tank. 


All of the riveting stations are identical to the one 
schematically shown in Figure 4. The commercial 
booster unit includes all the components shown within 
the dashed line housing of the circuit. Increased pres- 
sure is developed by the differential piston area. Check 
valves and hydraulically operated spool valves control 
oil flow within the booster. External connections re- 
quire only the low pressure input, high pressure output, 
and drain to reservoir. 


FIG. 4. EACH RIVET gun is powered by a separate booster unit as shown here. The variable volume 
vane pump supplies oil for 5 rivet guns. The high pressure line is between the booster outlet and 
the head end of the rivet cylinder’ All other lines carry low pressure oil. 
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Oxidation of Petroleum Base Oils 


In Hydraulic Power Systems 


By J. Theodore Wolff 


Where unusually severe operating conditions are imposed on a hy- 
draulic system, the power medium, usually a petroleum base oil is sub- 
jected to all the factors that cause breakdown or oxidation. This hydraulic 
long stroke pumping unit, used for the prime recovery of petroleum, 
operates under particularly severe conditions. The unit contains approxi- 
mately 300 gallons of hydraulic oil which is used four times per minute. 
Pressures range from atmosphere to 300 psi per cycle and fluid temper- 
atures may be as high as 185 F during the summer months. 


Because of these severe operating conditions, the Axelson Manufac- 








T has long been recognized that oxidation reac- 

tions are the most common and least understood of 
all reactions that may take place in petroleum hydro- 
carbons in common use. The sludge and gummy ac- 
cumulations that occur in turbines and other heavy 
hydraulic equipment are most certainly in the main 
attributable to oxidation of the oil. 


While petroleum base oils are ordinarily regarded as 
being resistant to the process of oxidation, they are 
nevertheless readily attacked by air and oxygen. Oxi- 
dation reactions take place by a series of extremely 
complex chain reactions. The large number of organic 





J. Theodore Wolff, Design Engineer, Axelson Manu- 
facturing Company, Los Angeles, Calif. 
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turing Co. has spent several years on a research project on hydraulic oils. 
Mr. Wolff's article presents a resumé of their findings. 


compounds involved and the various phases that they 
may pass through adds to the difficulty of a concise 


solution. 


It is fairly well established that at medium temper- 
atures (not in excess of 140 F.) the phases of reaction 
are the primary alcohols, thence on to the aldehydes 
and ketones and carbonyl carboxyl groups, which are 
the end products of highly complex chain reactions that 
ultimately result in the formation of what is com- 


monly termed sludge. 


Chemical analysis of this sludge indicates that the 
major portion is composed of free carbon, with lesser 
amounts of water, carbonic acid, aldehydes and some 
complex organic acids. Small amounts of acetic and 


41 








42 


formic acid have also been found which may produce 
esters with intermediate alcohols. 


The hydroxylation theory has been advanced in the 
past on the basis that the primary oxidation step is 
taken when a hydrocarbon is involved in combustion 
with a combination of oxygen to form an unstable 
hydroxylated intermediate, such as methane adding an 
atom of oxygen to form a nascent methyl alcohol and 
another to give dihydroxymethane: the latter would 
lose water to give formaldehyde. The theory has been 
fairly well refuted due to the failure to find any traces 
of alcohols or glycols corresponding to the oxidized 
hydrocarbons. 


It will therefore be seen that the complexities in- 
volved in the reactions and the lack of a fully substan- 
tiated theory would require recourse to some method of 
control or alleviation of the oxidation process. 

The deterioration of some oils may begin, in ex- 
treme cases, within a very few hours. In the case of 
some motor oils where a crankcase temperature of 
250 F is developed, the oil must be discarded within 
a period of 20 to 25 hours. 


The main contributing factors to the oxidation of 
petroleum base oils are: 


Oxygenation. (mixing of air with the oil) 

High temperatures. (ranging above 140 to 250 F.) 

High turbulence. (use of centrifugal pumps, jetting 

action, etc.) 

Sunlight. (photo-catalytic action) 

Progressive catalytic action, once initial oxidation has 

set in. 

Water of condensation causing emulsification and sub- 
sequent oxidation. 

7. Catalytic action of the non-ferrous metals. 

8. Foreign contamination other than water condensation. 
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In general the oxidation process results in four ma- 
jor changes in the oil: 
1. Darkening in color. 
2. Increasing acidity. 
3. Increasing viscosity. (hydraulic systems) 
4. Precipitation of insolubles. (sludging) 

Normally hydraulic oils are translucent to transpar- 
ent and a reasonable indication of the rate of oxidation 
can be obtained from the progressive degrees of dis- 
coloration to the point of opacity. 


Normal neutralization numbers of most inhibited 


hydraulic oils will fall in the range of .06 to .12 KOH 


What are the causes of oxidation? 


How does oxidation breakdown the oil? 
Can the rate of oxidation be controlled? 


Will filters reduce the effects of oxidation? 


Mg/Gm dependent on the type and amount of additive 
that is present. Viscosities may range from as low as 
60 SSU to 260 SSU dependent entirely on the condi- 
tions involved in the hydraulic system and its appli- 
cation. 


The initial stage of oxidation is nearly always indi- 
cated by a slight discoloration of the oil that will in- 
crease as the process intensifies. This will be accom- 
panied by a drop in interfacial surface tension with 
a rise in viscosity, specific gravity and neutralization 
number. The rise in viscosity and acidity are not neces- 
sarily interdependent. Primary oxidation will cause 
a rise in acidity which will ultimately level off, at 
which point the viscosity may rise at an extremely 
rapid rate. This is probably due to oxidation products 
of high molecular weight which are held in fluid sus- 
pension. Most polynapthenic base oils are more apt to 
produce sludge at an earlier stage than those of a 
paraffinic base. 


Effective Use of Inhibitors 


In order to control or at least minimize the rate of 
oxidation, there are two major phases to be considered. 
These consist of periodic chemical and physical analy- 
sis of the oil, the use of the optimum amount of a com- 
patible oxidation inhibitor and an adequate filtering 
system. 


The importance of oxidation inhibitors or anti- 
oxidants has long been recognized in the field of or- 
ganic chemistry. Some of the most effective of these are 
in the phenol group, such as, p-Aminophenol, Benzyl-p- 
Aminophenol, 2,6-Dimethylphenol and 2,6-Di-Tertiary- 
Butyl-4-Methyl-Phenol. Oxidation inhibitors are in 
themselves, oxidizable. The function of the oxidation 
inhibitor is purely to delay the oxidation process in 
the oil. Once the initial stage of oxidation has set in, 
it runs its course the same as in an uninhibited oil. The 
presence of non-ferrous alloys may tend to act as a 
catalytic agent to produce undue and rapid oxidation 
of the oil. Some experimentation has been done in this 
field by the use of small amounts of disalicylethylendi- 
amine which acts as a counter-catalyst in retarding 
the action of copper and copper alloys. It is generally 
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conceded that the use of oxidation inhibitors will ex- 
tend the life expectancy of the oil to more than 100 per 
cent of an uninhibited oil. ; 


The use of an adequate filtration system is manda- 
tory. The ordinary fabric or fibrous is not sufficient 
to contend with the various organic products engen- 
dered by the oxidation of the oil. This absorbent type 
of filter has a purely mechanical action and the mate- 
rial with which it is usually packed ultimately tends to 
channel and allows large particles of sludge and dirt 
to reenter the systern without being retained in the 
filter. Completely adequate filtration can only be ob- 
tained through the use of a combined absorbent and 
adsorbent micronic filter. Oil passing through this 
type of filter not only has the suspended matter re- 
moved by the process of filtration, but also has the 
colloidally dissoived deterioration products, which 
would participate as varnish and lacquer upon the 
metal surfaces with further heat and oxidation, re- 
moved hy the process of adsorption. 











Operation of this oil well pump is out in the 
open, exposed to sunlight, condensation and 
foreign contamination. The control of oxida- 
tion is of prime importance if continuous pro- 
duction is to be maintained. 


ON THE UPSTROKE, fluid from the dis- 
charge side of the centrifugal pump passes 
through the pilot valve and is directed to the 
right hand side of the operating piston of the 
reverse valve, moving it to the left. This move- 
ment rotates the plug valve 90 degrees 
through the rack and pinion. 


Fluid under balance tank air pressure in the 
fluid tank passes through the reverse valve 
and centrifugal pump where its pressure is 
boosted and then to the hydraulic cylinder, 
lifting the piston with its load of rods and oil. 


In any hydraulic system using a petroleum base oil 
as a power transfer medium, it is essential to maintain 
the temperature at a low level, preferably not in excess 
of 140 F. This is an important factor in the prolonga- 
tion of the life,of the oil. The type and rate of sludge 
formations differ with temperature levels. Most sludges 
formed at temperatures not in excess 140 F. are more 
apt to remain suspended in the oil, thus aiding filtra- 
tion. They are also more easily soluble in a wide 
variety of commercial solvents and are therefore more 
easily removed when the hydraulic system requires 
cleaning. Retaining this low operating temperature is 
usually accomplished by the use of some type of heat 
transfer unit, such as an oil cooling radiator. This, 
however, is not economically feasible in all applica- 
tions. 


Design to Minimize Oxidation 


At temperatures in excess of 140 F., particularly in 
the range from 140 F. to 250 F., the sludge deposits 
assume a gummy and tacky consistency and tend to 
compact into dense solids that are not too easily re- 


Concluded on page 92 
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TANK HULL for the T-41E1 Walker Bulldog is seen in position for 


grinding the su 


spension mounting pads. The catwalks which had been 


lifted to permit loading are being lowered into place. An auxiliary 
hydraulic system powers the catwalks. The clevis mounted cylinder in 
the foreground raises the traverse section and a second cylinder moves 
the longitudinal section. A similar catwalk at the rear of the machine 
is in its lowered position. Note the pulley arrangement which serves to 


counterbalance the catwalk load. 


RODUCTION of armored vehicles introduces a 

new tooling aspect to men who are already familiar 
with high production automotive methods. Equipment 
must now be built to giant proportions as well as for 
production records. 

The Cadillac Cleveland Tank Plant’s largest machine 
tool, a Wean Grinding machine, is a striking example 
of industrial planning and design to efficiently handle 
a large part. Ten grinding heads, each weighing 10,000 
pounds, are individually powered by separate hydraulic 
circuits. 


FIVE, TWO-PRESSURE vane type 
pumps and their individual 15 hp elec- 
tric motors are mounted on a 600 gal- 
lon tank. Each pump supplies one 
grinder head. Although all heads oper- 
ate simultaneously, each is powered 
by an entirely separate circuit so that 
individual control is possible. Flow of 
cooling water through tube type oil 
coolers is regulated by the thermo- 
static control valves in the foreground. 
On this rear view of the valve panel, 
you can see that sufficient depth has 
been provided to assure accessibility. 
Special baffling of the tank assures 
maximum circulation between suction 
and discharge ports of all five pumps. 
There is an electric control panel on 
each side of the machine. 
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This multiple-head machine which is the first com- 
pletely automatic adaptation of a bank of grinding 
heads to work on an angular surface, grinds at one 
time all ten mounting surfaces for suspension assem- 
blies on the underside of the tank hull. The job is done 
22 times faster than when finished one pad at a time, 
on a horizontal boring mill. 

While the finished machine, built in ten months by 
the Wean Equipment Corporation, of Euclid, Ohio, 
looks formidable and complicated, operation is ex- 
tremely simple. An operator without any former ma- 








chine experience can be trained to run it in one day. 

A separate 13 gpm, 1000 psi hydraulic system powers 
the catwalks and work supporting jacks. The catwalks 
are raised to permit lowering the tank hull inio place. 
The jacks are moved in and a pressure controlled 
interlock insures proper holding pressure on the jacks 
before the grinding heads will operate. 


Air Cylinders Power Dressing Tool 


The machine cycle is completely automatic and 
safety interlocked. Actuation of almost 200 limit 
switches controls the sequence of operation. 


Air power is also teamed with hydraulics and elec- 








tricity on this 350 ton machine. Air cylinders are used 
to operate the clutch on the grinding head feed moto; 
and to actuate the grinding wheel dressing tool. On 
each head, one air cylinder traverses the dressing tool 
into position to remove built-up residue on the wheel 
surface, and a second cylinder moves the dressing 
tool into the wheel, to do the actual dressing. 

As hydraulic power traverses each head back and 
forth across the surface of the mounting pad, the feed 
of the grind is automatic. An electric motor, mounted 
on each head, operates a screw to provide this feed. 
When required depth is reached, the head withdraws 
and the circular motion of the abrasive wheel stops. 
Each head is remotely controlled from a pendant sta- 
tion located adjacent to the operators’ cat walk. 


FROM A SEAT in the overhead crane, 
you are looking down on the 10 grinder 
heads. The tank hull is positioned be- 
neath the center catwalk. At each 
side of the two banks of heads are 
panels for the electrical, hydraulic and 
pneumatic controls which power each 
head independently. 


ONE BANK OF FIVE grinding heads 
is controlled by the equipment seen 
here. On the front of the panel are the 
hydraulic directional and flow con- 
trol valves. Along the top of the panel 
you see the pneumatic filter-regulator- 
lubricator units which regulate air to 
cylinders which power the clutch on 
the feed motors and the dressing tools 
for each grinding wheel. Having all 
the valves panel mounted, simplifies 
piping layout, thereby reducing main- 
tenance problems. Pressure lines from 
the pumps go to the panel; lines to 
each traverse cylinder on the grinder 
heads are seen at the bottom of the 
panel. 
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load which must be decelerated and reversed without hammering. 


and unloading the tank hull. 





down the flow of oil from the spool ends as the valve is shifted in either direction. 


pump and piping. 
travel and high pressure low volume oil for grinding. 
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SHOCK CONTROL at the end of each grinder head stroke was an important consideration in the de- 
velopment of this hydraulic control circuit. Each head, weighing 10,000 pounds, presents a large inertia 


Each of the 10 circuits is identical except for the length of cylinder stroke. Seven have a 45 inch stroke; 
two have a 49 inch stroke, and one has a 53 inch stroke. While the working or grinding stroke is ap- 
proximately 27% inches, the full stroke must be used to move the heads out of the way when loading 


Three design details were introduced to prevent and relieve shock. By regulating the speed of reversal 
of the spool in the four-way, pilot operated solenoid controlled valve, the amount of oil delivered to 
the cylinder at the stroke ends can be reduced, thereby decelerating the cylinders. For this purpose, the 
lands on the valve spool are tapered to close off ports gradually as the valve shifts. Also the speed of 
spool reversal is controlled by built-in throttle valves. These small needle valves are adjustable to slow 


To relieve any high pressure shock, two relief valves are used. If the shock load is greater than the 
relief setting, the valve opens to dump the oil to tank and prevent damage to the directional valve, 


The double pumping unit offers an efficient means of supplying large volume low pressure oil for rapid 






Part I of a Series 


By W. T. McCormick on “Good Practices in Designing and 
Building Hydraulic Power Systems” 


Construction Hints for 


Nine general conditions or basic practices are listed and discussed briefly. This 
is the first of a series of articles dealing with procedures on design, construction, 
operation and care of hydraulic circuits applied to industrial machines. 





HERE is no one set of rules or practice that will be satisfactory or adaptable to all appli- 
cations. However, a specific pattern can and should be established which will govern design 
and construction, even though exceptions must sometimes be made or success may be unattain- 


able or impractical for some applications and under some conditions. 


A pattern of practices should include not only hydraulic, but electrical design and construc- 
tion, mechanical preservation, interlocks, safety, choice of components, convenience of operation 


and maintenance .and the removal, as far as is practical, of the human element. 
With a pattern in effect, a basis is established upon which to improve and advance. 


Close cooperation between mechanical and electrical designers and the hydraulic and elec- 
trical builders will tend to identify the probable problems that will present themselves. When 
each group has a basic knowledge of the other’s field, mutual respect for each others problems re- 
solves itself into an unwritten code for the application of the pattern. Time spent in this type 


of cooperation circumvents most normal problems and removes much human oversight. 
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Hydraulic Equipment 


Prepare elementary hydraulic and electrical circuits which will pro- 
vide all necessary basic control. This will clearly show what the power and 
control problems are and very likely suggest more than one solvtion. Consider 
alternate solutions. There may be one that is simpler or better adapted to the 
job than the one you are most familiar with or are in the habit of using. 


All controls handled by the operator are to be within his vision and 


convenient to his normal work station. Many accidents have been caused. in 
the past by the operator reaching past a moving machine part. In other designs 
the operator had to traverse his machine repeatedly for each cycle. The fatigue 
this incessant moving about caused meant that as the operator slowed down 
so did production. A tired operator is a slow operator and, even more im- 
portant, a careless one. This good practice rule is also specifically encouraged 


by the J.1.C. 


Maximum velocity of the fluid in a line carrying the full volume delivered 
by the pump is not to exceed 15 feet per second. At this velocity friction, 
turbulence and shock are not too severe for most machine tool and production 
machine application. However, if the circuit is such that the full volume de- 
livered by the pump is constantly and continuously utilized, it is well to reduce 
the velocity to 10 or 12 fps. These velocities are for both delivery and return 


fluid flow. 


Choice of components will be based upon: (a) those which offer the 
most diversified adaptation; (b) those applicable to the widest range of pres- 
sure; (c) those constructed of the largest number and widest range of inter- 
changeable parts; and (d) those available in a minimum number of sizes to 
meet most applications. 

Personnel using, as well as those with authority to purchase hydraulic units, 
are to be thoroughly instructed in these features. The choice of components 
on a familiarity basis alone is not always good practice. New designs may be 
better for a given application; care must be exercised to avoid passing such 
designs by simply because the designer or builder is not familiar with their 
configurations or appearance. 
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The number of tubing sizes should be kept to a minimum. Five or six 
sizes, from % inch to 114 inch OD, are sufficient for most delivered volumes. 
Within permissible limits of pressure and velocity the fewest number of sizes 
of tubing on a given system are always the most desirable. Volumes too large 
to be distributed by the sizes noted are to be carried by welded steel pipe. This 
reduces both tubing and fitting inventories. 
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Construction Hints For Hydraulic Equipment (Continued ) 


All hydraulic and electrical components installed upon or within 
machine members are adapted, grouped and mounted upon a sub-plate or panels. 
This excellent practice, encouraged by the J.I1.C. Hydraulic Standards for In- 
dustrial Equipment, facilitates service and maintenance, and reduces downtime. 
It also normally shortens distribution lines, facilitates stacking or manifolding 
of valves. 


Redesign basic circuits to include all advisable interlocks and safety 
measures. Primary and secondary portions of a circuit that are dependent for 
their proper operation or functioning upon specific conditions in another part 
or parts of the circuit, must be interlocked to render those parts inoperative 
when improper operation may result in damage to the tooling, machine or the 
work or risk injury for the operator. Interlocks are especially important when 
a series of operations must be controlled in a strict sequence. On single purpose 
machines, perhaps the most common of all hydraulic applications, the future 
salvage of basic machine members is also an important consideration. Group- 
ing of components, both hydraulic and electrical, and their mounting on 
panels, to facilitate removal and replacement for service or job changeover, 


is to be followed whenever possible. 


Drain lines from similar components only should be combined. The 
number of lines that can be safely drained together can be determined by the 
combined internal area of their drain passages; this total area should not ex- 
ceed the total area of the drain tube. 

For example, for one make of equipment, four sequence, four flow control 
or four directional control valves of one type can be safely drained together. 
However, with the same equipment, only two directional control valves of 
different types should be drained together. In both cases, this rule holds for 
simultaneous operation. In general, two relief or two pressure reducing valves 
can be drained together. The number of drains from pressure reducing valves 
that can be combined is governed by their pressure settings and the frequency 
of pressure fluctuation in the part each controls. When in doubt drain inde- 
pendently. All drains should be returned to the reservoir in such a manner 
that their terminus is subject to atmospheric pressure. 


The design arrangement of all components is to be symmetrical and 
balanced. Simple straight lines, arranged horizontally and vertically whenever 
possible are easy to install and to service. Such a simple plan of tubing and 
grouped control units is increasingly important due to the trend toward ex- 
terior, short lines in modern industrial machines. 


Part 2 of this series will deal with reservoir design. 
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THEY ALL HAVE “THE PERFECT TWINS” 


Every “Commercial” oil hydraulic 
pump is fitted with finest gears 
ground. Because the twin matching 
gears are so perfect, these power 
generators develop higher efficiency, 
operate longer and more quietly. The 
pump gears are the very heart of any 


oil hydraulic circuit employing a gear . 


type pump delivering that steady, un- 
failing fluid power. 


So many manufacturers of heavy 
mobile equipment are now using 
“Commercial” pumps because they do 
not want “down-time” of their equip- 
ment in the field to raise its ugly 
head. You, too, should know “The Per- 
fect Twins” because you want your 
hydraulic system to perform better 
over a longer life span. The twins will 
save you money. 


WRITE FOR YOUR COPY OF CATALOG H-4 


Circle 10 on Reader Service Card. 


THE COMMERCIAL SHEARING AND STAMPING CO. YOUNGSTOWN 1,OHIO 








If you got a new stamping job: 


W ould your present presses be the right size? 


ls buying a new standard press the answer? 


Should you farm the job out? 
Or could special tooling be designed? 





THE HYDRAULIC POWER pack 
is at the rear of the press. The 
operator moves one manual valve 
to control press operation. 
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Whenever you take on a job of making a new part 
or a change in existing models you have to decide 
whether you should buy new standard machines, re- 
vamp old equipment, build special tooling or farm 
the job out. Here is how one company solved their 
tooling problem by going to oil power. It’s a typical 
production job—one which you might have in your 
shop. 


AVING a new stamping to produce, the manu- 

facturing process engineer immediately con- 
siders his available punch press capacity. If his own 
presses don’t have the tonnage or the speed or the 
right size bed, he’s got himself a problem. 

Should he farm the job out? Does the production 
run warrant the purchase of a press to handle this 
job? If management were to approve this capital 
expenditure, would the right size press be available? 
If he comes up with a “yes” to any of these questions, 
someone has to be prepared to make a good sized in- 
vestment. Because the process engineer is “cost con- 
scious” he starts thinking about a new approach to 
his tooling problem. Does he need a conventional 
press? Could he design special tooling at a fraction 
of the cost of a new press? 

These were the questions that management and engi- 
neering at the Pollak Steel Company of Marion, Ohio 
were asking when they had to work out a setup for 
punching holes in a steel strip. The strips are roll 
formed from tough rail steel and vary in length up 
to 34 feet. Rectangular holes, as many as 24 to a 
strip, must be pierced, and some arrangement is re- 
quired to vary the distance between hole centers. It 
would be an awkward job for any conventional press. 
To pierce all the holes on one press stroke would re- 
quire a press with a large bed and a capacity of about 
200 tons. The cost of such a press would be well over 
$100,000 and a press of this size is not readily avail- 
able. Progressive punching on a small press would 
be impractical because of the irregular spacing. 

The problem was presented to Planet Products 
Corporation of Cincinnati, Ohio, who set about to 
design and build a special hydraulic punch press. 

Final design is shown in the accompanying photo- 
graphs. Planet built the press at a cost of approxi- 
mately $15,000. The use of individually oil powered 
punches provides a press which will handle all the 
required strip lengths and varying hole centers. Pol- 
lak designed, built and installed handling and paint- 
ing equipment. 

Four and a half inch bore, clevis mounted cylinders 


APPLIED HYDRAULICS 








April, 








April, 1952 





How To Reduce Capital Tool Costs 


are used. Each punch, having a *4 inch working 
stroke, floats in a 3 inch guide. Holes are punched to 
a +.003 inch spacing tolerance. Each punch can be 
uickly disconnected from the power source. The use 
of flexible hose permits changing punch centers to a 
minimum of 5 inches, a limit set by the width of “I” 
beam to which each cylinder is mounted. 

Hydraulic power is supplied by a power package 
seen at the rear of the press. A double pump is used 
to supply 41 gpm for rapid stroke and 5 gpm for the 
high pressure work stroke. On one setup, where 17 
holes are punched, the complete cycle takes only 4 
seconds. A low pressure relief valve is used in the 
cylinder return line to permit the pump to idle at 
low pressure during load and unload when the punches 
are up. The press is manually actuated. 

A series limit switch circuit and indicator light are 





provided to insure that all stations have completely 
pierced the work before ejection. Operator safety was 
taken into account in designing the punching units. 
Because of the flat nature of the work piece, it was 
possible to restrict the size of the gap in the throat 
area so that it was inherently safe. 

This oil powered press has solved a production 
problem with a low initial investment and has resulted 
in tooling which can be easily maintained and varied 
to suit the job. A very important advantage of this 
tooling has been the manner in which it fits into the 
production line. The press is very compact in com- 
parison to any standard press. Considerable planning 
went into the necessary racks and conveyors which 
must move these long strips through the shop. The 
photographs clearly show how the design of this press 
fits into this handling procedure. 


EACH PUNCH is powered by a separate cylinder. The cylinders may 
be moved or cut off the line very quickly to change the hole pattern. 
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Atmosphere and How We Use It 


Our atmosphere or air is a mechanical mixture 
of gases, principally of nitrogen and oxygen (78 
and 21 percent, respectively, by volume). For our 
purpose the weight and pressure of air are important. 
We will briefly discuss the basic relationship of these 
properties. 

Air, as a gas, has weight. Our atmosphere may be 
considered a deep blanket surrounding the earth. The 
atmosphere at any point exerts a pressure because of 
the weight of the stack of air above it. The common 
reference point is sea level, where air exerts a pressure 


Fig. 1. THE ATMOSPHERE exerts 
the same pressure on both exterior 
and interior surfaces at the same 
elevation. 


SEA LEVEL 
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Air Properties and Characteristics 


Part III 










of 14.7 psi. This figure is used as a standard for mak- 
ing computations. The weight of pure air* at this 
pressure—standard or one atmosphere—at 32 F is 
.08071 pounds per cubic foot. This is by the same 
definition, a barometric pressure of 14.696 psi (14.7 
psi). 

Atmospheric pressure is equal in every direction at 
any given point of contact (Figure 1). For this reason, 
we move through the atmosphere at any given level 





*Smithsonian Physical Tables, 8th revised edition, p 176. 
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14.7 PSI PRESSURE IN ALL DIRECTIONS 
IN AREAS OPEN TO ATMOSPHERE 











Altitude above Atmospheric Barometer 
Sea Level Pressure Lhe. ears 
Feet Per Square Inch Inches of Mercury 
0 14.60 29.92 
600 14.44 29.38 
1000 14.16 28.86 
1500 13.91 28.33 
2000 13.66 27.82 
2500 48.41 27.31 
3000 13.16 26.81 
8500 12.92 26.32 
4000 12.6 25.84 
4500 12.45 25.36 
6000 12.22 24.89 
5500 11.99 4.48 
6000 11.77 23.98 
6500 11.55 23.58 
7000 11.38 23.00 
7500 11.12 22.65 
8000 10.91 22.22 
8500 10.70 21.80 
9000 10.50 21.38 
9600 10.30 20 96 
10000 10.10 20.58 
10600 9.90 20.18 
11000 9.71 19.75 
11600 9.52 19.4 
12000 Le 19.038 
12500 915 18.68 
18000 8.97 18.29 
18500 8.80 17.98 
14000 8.62 17.87 
14500 8.45 17.22 
18000 8.28 16.88 











Fig. 2. TABLE of atmospheric pressures and 
barometric readings at various altitudes. 


without being aware of the pressure. We are aware of 
changes in atmospheric pressure, particularly sudden 
changes, like those experienced by a sudden rise or 
drop in an airplane. 


Because the atmosphere has weight and exerts pres- 
sure because of the depth of the atmosphere, atmos- 


pheric pressure is less at higher elevations above seq 
level. Figure 2 gives both atmospheric pressures in psi 
and barometer readings in inches of mercury for vari. 
ous altitudes above sea level. Conversely, at altitudes 
below sea level, atmospheric pressure increases, 


The Barometer 


Atmospheric pressure is measured by an instrument 
known as a barometer. Figure 3 illustrates the prin. 
ciple of the barometer. Since there is no air in the top 
of the tube above the mercury column, the pressure 
at that point is zero. The pressure reading equivalent 
to this mercury column is, therefore absolute pressure, 

Absolute pressure is defined in several ways—it js 
pressure measured above a perfect vacuum. More com- 
monly it may be considered atmospheric pressure plus 
gauge pressure. Gauge pressure is pressure above at- 
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Fig. 3. THE BASIC PRINCIPLE of the 
barometer is shown schematically. 


mospheric pressure as measured by the standard Bour- 
don or spring type gauge. Such gauges are usually 





Atmospheric pressure is the force exerted by the weight of the atmosphere at any 
point. 


Absolute pressure is pressure measured above a perfect vacuum; practically it is 
atmospheric pressure plus gauge pressure. 


Gauge pressure is pressure above atmospheric pressure as measured on a stand- 
ard Bourdon or spring type gauge. 


Free Air is air at normal atmospheric conditions, i.e. standard variations due to 
barometric pressure, altitude and temperature are assumed. Practically, free air 
is considered as the normal air on the intake side of a compressor. 


Normal Air is air at assumed average conditions of atmosphere in a temperate 
climate. The conditions assumed are that the temperature is 68 F; the relative 
humidity 36 percent; atmospheric pressure is 14.7 psi, density is .075 pounds per 
cubic foot; the ratio of specific heats is 1.3947. Normal air conditions are used to 
arrive at an average figure from which capacities, operating characteristics and 
efficiencies of compressors may be computed. 
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calibrated to indicate psi. Figure 4 illustrates the basic 
Bourdon gauge. 

Absolute pressure at any point is the algebraic sum 
of the atmospheric pressure and the pressure indicated 
on the gauge or manometer. For example, if, at sea 
level, the gauge pressure is 20 psi, the absolute pressure 
would be 14.7 psi (atmospheric pressure) plus 20 psi 





Fig. 4. A BASIC BOURDON GAUGE, which 
is used to indicate pressure above atmos- 
pheric. Such gauges are normally calibrated 
to indicate psi. 


or 34.7 psi. Or take the case of a pressure below at- 
mospheric. A given vacuum gauge shows 4 inches of 


mercury vacuum. Barometric readings in inches of 
mercury vacuum can be converted to psi by multi- 
plying by the factor .491. To find the absolute pressure: 
4x 491 = 1.964 psi 
14.7 —1.964 = 12.74 psi absolute pressure. 


Free Air and Normal Air 

Free air is defined as air at normal atmospheric 
conditions. We have already seen that the pressure 
varies with altitude above or below sea level. Various 
weather disturbances, as well as altitude, causes fluctu- 
ations in the barometer. In addition temperatures have 
daily as well as seasonal variations. Free air therefore 
will vary with atmospheric conditions. However, for 
compressor work it may be considered as the normal 
air at the intake side of a compressor. 

Because free air is a rather loose term, a more pre- 
cise unit or definition is advisable. In an effort to ar- 
rive at an average figure from which capacities, oper- 
ating characteristics and efficiencies of compressors 
may be commonly computed, the term normal air is 
used. Normal air is air at sea level (atmospheric pres- 
sure 14.7 psi), 68 F and relative humidity of 36 per- 
cent. The density is .075 pounds per cubic foot and 
the ratio of specific heats is 1.3947. 

We have seen that our atmosphere exerts pressure 
and distinguished between atmospheric and absolute 
pressure; we have shown the relationship of altitude 
to atmospheric pressure and barometer readings; we 
have reviewed the basic principles of the barometer 
and the Bourdon gauge and we have defined free air 
and normal air. 
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Close-up of one of the 24 con- 
trol tables showing five NOPAK 
Valves panel-mounted and con- 


gauges indicate rate of flow. 


control stations. 
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nected to manifolds. Large 










General view of one of the two 
filter galleries. Each has 12 


120 NOPAK Valves 


Control /ntake and Drain Gates 


~ of Nottingham Filtration Plant 





This recent major addition to Cleveland’s water supply 
system, having a normal capacity of 100,000,000 gallons 
per day, employs water-hydraulic valves and cylinders 
wherever possible. 
120 NOPAK %”, 4-way, all bronze, 250 lb. type valves, 
panel-mounted ... “fed” and exhausted through manifolds 
. » . actuate the double acting cylinders which open and 
close the intake and drain gates for filtration and back- 
wash operations. 
Five NOPAK Valves are mounted at each of the 24 table 
control stations. There are 12 stations in each of the two 
filter galleries, and one operator normally takes care of 
all 24 stations. 

For Technical Data on NOPAK Valves and 


Cylinders, refer to Sweet's File for Product 
Designers, or write for Bulletin SW-1. 


GALLAND-HENNING MFG. CO. 
2743 S. 31st Street e Milwaukee 46, Wisconsin 
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DESIGNED for AIR and HYDRAULIC SERVICE 


Service Card 
57 


A 7095-¥2H 








and with hundreds of others 


MARVEL 
SYNCLINAL 


Coil cradle on United States Steel Company's Irvin Works Three-Stand 
Cold Reduction Mill. Marvel Synclinal Filters are a part of the mill's 
main hydraulic system which operates this cradle as well as other 
bydrestie machines. 








FILTERS 


Protect 
Hydraulic Equipment 


IN 1951 ALONE OVER 30,000 MARVEL SYNCLINAL FILTERS have 
been specified for installation on all types of hydraulic and oil re- 
circulating equipment. In the plants of America’s industrial giants 
as well as in the plants of smaller businesses, Marvel Synclinal Filters 
are doing a job protecting machines and increasing production. 
They are proving their superiority in the one real test—on the job. 
Records show Marvel Synclinal Filters operating longer between 
cleanings, requiring less attention, cutting down time, and in short, 
achieving more production with less maintenance. Not only plant 
operators, but also over 270 manufacturers of machines have recog- 
nized the superiority of Marvel Synclinal Filters and now install them 
as original equipment. 
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In response to the great demand we have 
designed both our sump and line models for 
use in all water filtering applications. 


WATER 
FILTERS 


i 
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Write for Complete Engineering Data — Specify Oil or Water 


WAR WEL oes wicks 
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At UNITED STATES STEEL -——.. 
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Hydraulic pump and tank on the recoiler hydraulic system of 
United States Steel Company's Gary Sheet and Tin Mill's 
Continuous Galvanizing Line. A Marvel Synclinal Filter is ix 
stalled inside the tank on the suction line. 





LINE TYPE (Cutaway) 


SUMP TYPE (Cutaway) 


A SIZE FOR EVERY NEED in filtering non-corrosive liquids 
hydraulic and low pressure systems. Sump and line type models 
available in Capaetiies from 5 to 100 g.p.m. and in mesh sit 
from 30 to 200. All models may be quickly disassembled, 
cleaned and reassembled on the spot by any workman. 
models operate in any position and are easily serviced without 
disturbing pipe connections. 








Meets 
JAC. 
Standards 
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NEW COMPONENTS 


Air Cylinders 


Rivett Lathe & Grinder, Inc., Bos- 
ton, Massachusetts 


Sizes: 28 different models, each 
in 9 bore diameters for pressures 
up to 150 psi. Available in 7 
mounting styles, in any length of 
stroke up to 96 inches. 


Design: Single or double end 


Hydraulic Regulating Valve 


Hydraulic Equipment Co., Cleve- 
land, Ohio 


Designation: Model 450 


Service: Designed to control the 
rate of travel of a double acting 
cylinder by eliminating hydrau- 
lic voids in cylinder operation. 
For use on cranes, road graders, 
lift trucks and other equipment 
where under certain conditions, 
the load tends to move the cyl- 
inder at rate such that the pump 


Air Pilot Valve 


Automatic Valve Co., Farmington, 
Michigan 

Designation: 4-way model 412- 
250 

Service: Designed for use on 
small double acting cylinders up 
to 3 in. dia. Gives satisfactory 


Hydraulic Power and 
Control Unit 


The Rucker Co., Oakiand, Califor- 
nia 
Size: Range to 125 hp to 5000 psi. 


Design: These units incorporate 
a high-low pressure and volume 
pump, with a pressure compen- 
sated high pressure circuit to 
hold pressure cycle at exact 





rods, with internal or ext-*nal 
thread, and cushioned rod end, 
blind end, or both. Ample bronze 
rod guide; piston rod and as- 
sembly firmly secured; heavy- 
duty rod alloy covers, bored to 
fit a turned diameter on tube; 
self adjusting composition cup 
packing ; seal effect proportional 
to cylinder pressure. 
Circle 151 on Reader Service Card 


is unable to supply oil to the 
power side of the cylinder fast 
enough to prevent a void being 
created on that side. 


Operation: Control of rate of 
cylinder travel is maintained by 
restricting the flow of scavenger 
oil from the cylinder of means 
of a plunger which is actuated 
by the pump line pressure. 


Sizes: % or 3% in ports for a 
maximum operating capacity of 
14 gpm. 

Circle 152 on Reader Service Card 


performance on a great many ap- 
plications where it was formerly 
necessary to use a more expen- 
sive full 4 in. valve. 

Design: The valve is small, com- 
pact, light weight and made of 
noncorrosive metals and materi- 


als throughout. 
Circle 153 on Reader Service Card 


speeds desired. Unit includes 
electric controlled valving, de- 
compression unit, micronic fil- 
ters, and large oil reservoir tank, 
sized to meet specific job needs. 


Service: For conversion of older, 
slow-speed hydraulic presses and 
extrusion machines to higher 
speeds required by modern pro- 


duction. 
Circle 154 on Reader Service Card 
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HAND HYDRAULIC 
PUMP 


Single and Double Designs 
To 20,000 P. S. I. 


@ Dual Pump Unit Reser- 
voir. 360 cu. in. 


@ Interchangeabie Pistons 
@ Interchangeable Pistons 
Ye-Y2-¥4 inch 


Pressure range is 3,000 to 20,000 
P.S.1. Pipe connections "/4" N.P.T. 
Handle length is 18 inches. Weight 
is 8 to 18 pounds. Unit can be bolted 
or welded into position. 


WILLIAM S. PINE 











Hydraulic Pump 


Geo. D. Roper Corporation, Rock- 
ford, Illinots 


Designation: Series K. 
2k110 (Illustrated). 
Application: For elevator serv- 
ice and similar pumping require- 
ments. 


Model 





Sizes: Capacities from 25 to 110 
gpm at 300 psi. 


Design: The pumping elements 
are two equal size helical gears. 
The gear design achieves effi- 
ciency and quietness of opera- 
tion with smooth uniform flow. 
High lead bronze sleeve bearings 
support the hardened steel drive 
shaft. Bearing loads are distrib- 
uted. The Roper venturi suction 


and discharge principle is de. 
signed in these pumps to reduce 
turbulence and improve efficien. 
cy. A built-in relief valve elim. 
inates external piping, saves 
space and reduces the possibility 
of hydraulic noise. 
Circle 155 on Reader Service Card 


Air Warning Device 
Airlarm, Houston, Texas 


Designation: Model 140, “Air- 
larm” 


Service: Sounds a shrill, contin- 
uous whistle when the pressure 
in any compressed air system 
falls below the minimum pre-de- 
termined pressure for safe or 
efficient operation of equipment. 


It is completely mechanical, fully 
automatic and entirely self con- 
tained. Recommended for appli- 








1637 E. 22nd St., Los Angeles 11, Calif. 


te am 











\\ 
Vhrow your wrench awa 


CONNECT or DISCONNECT 


any fluid or electric 
line without a wrench 








PULL and the mating halves disconned. 


Wherever fluid or electrical lines must be joined or 
separated easily and quickly, you can rely on 
WIGGINS Inst-O-Matic couplings. No wrench; just use 


your fingers. 


if you use couplings on fuel, oil, hydraulic, elec- 
trical, pneumatic, oxygen, acid or water lines, 
you can use this cost-cutting coupling. 
PUSH and the mating 
halves connect. 

useful in hard-to-get-at 
places. 











EE GRE 

Aircraft Division INST-)-MATIC WIGGINS Inst-O-Matic couplings can reduce your ; 
E. B. WIGGINS OIL TOOL CO. Inc. COUPLINGS SUBMIT YOUR PROBLEM | costs. Write today. There's a qualified represente- Rep 
3424 £. Olympic Bivd., Les Angeles 23 (> feet va tive near you. 
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Jet Engine Fuel System & Pump Tester 


Hydraulic Accessories Test Machine American-Bosch Nozzle Tester 





7 It’ | t 
S your equipment... 
n- 
but if’ ion! 
m Ut Its our reputation! 
e- —— ne 
r The pictures on this page show ten different test and maintenance 
machines produced by Greer. They are different in appearance. 
They are designed for different jobs. But they have at least three 
peat Lochage Test Stand important things in common: 
1. Each machine on this page was conceived, designed and pro- 
duced by the same men. They are careful, dependable men who 
know their jobs, and their responsibilities. They are men with 
- many years of experience in this very specialized field. 


2. Each machine was painstakingly produced in a plant well 
known for its modern methods. Extraordinary precautions were 
taken at each step along the way to insure absolute accuracy. 


3. Each machine can make or break a reputation . . . our reputa- 
tion! That is why Greer stands firmly behind every piece of equip- 
: ment sold. We cannot permit you to be dissatisfied with Greer 
Betton Woven Hoes Tester i equipment. Our reputation is worth far too much to us for that. 









Aircraft Heater Test Machine 





Laboratory-Type Test Machine Speed Increaser & Reducer Gear Box Alternator Load Bank Tester 


GREER HYDRAULICS INC. - 454 EIGHTEENTH STREET - BROOKLYN 15, NEW YORK 


’ Field Offices: Greer Hydraulics, Inc., 298 Commercial Building, Dayton, Ohio * 2832 East Grand Boulevord, Detroit, Michigan 
Representatives: Thomson» Engineering Service, 708 Hemphill Street, Fort Worth 4, Texas * Harold E. Webb, 918 N. Kenilworth Avenue, Glendale 2. California 
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cations where the service condi- will not leak at any pressure up 


tions are severe and noise level — to 4500 psi. 
() is high, such as construction and Materials: Available in alumi. 
mining machinery, steel mills . 


eT on is ee num or stainless steel. 
; g rigs. Design: Streamlined poppet and 





DRY-SEAL THREAD Operation: The assembly con- “straight through” flow of air 
sists of a valve element which provide high flow capacity with 
PRESSURE PLUGS opens automatically when air minimum pressure drop. Rubber 
line pressure drops below a pre- __ seat positively positioned and re- 
selected value. This allows es- tained to prevent “wash out” 


caping air to blow a whistle during high surge flow condi- 
which is an integral part of the tions. Meets the surge flow 
unit. test requirements of specification 
Circle 156 on Reader Service Card MIL-V-5524A for hydraulic 
check valves using fluid con- 

forming to specification MIL-O. 

5606. Due to large seating area, 

the valve performance Is not af- 











ee > ‘ " fected by foreign particle 

= = cienamen | Aircraft Pneumatic leoeuibbine on is cae. — 

= = | Check Valve 

— > = : - : Circle 157 on Reader Service Card 

COMPOUND The Cornelius Company, Minne- ee 

When Unsrako Dry-Seal Pressure | apolis, Minnesota 
Plugs are tightened, the roots of the | ica : oe . a 
flattened iments crush the sharper | Service: Designed specifically Pneumatic Couplings 
crest of the mating parts. Both major | for aircraft pneumatic service, Seal” ale al es ; 
and minor diameters are positively E. B. Wiggins Oil Tool Co., Inc., 
sealed and pressure-tight without seal- | Los Angeles, California 


ing compound. Write for descriptive S ——- a me : 
literature. STANDARD PressED STEEL ervice: For oxygen systems, 
Co., Jenkintown 2, Pennsylvania. missiles and gun chargers where 

UNBRAKO SOCKET SCREW DIVISION a quick disconnect and connect 
under high pressures is desired. 
Design: When one of the mating 






JENKINTOWN PENNSYLVANIA 








WATER REMOVAL 


AND 


OIL FILTRATION 



















DRI- PURE water-oll 
with the New Houdaille separator! ] 
b 
e 
Actually Filters Oil 7 
as it s 
Separates Water : 
The DRI-PURE removes solid 7 
contamination, acids and 
other sludge-forming prod- fe 
ucts of oxidation as it sepa- 
rates the water. Eliminates y 
changing or discarding of s 
oil regardless of the type i 






of contamination. 


Write today for full details. 
Equipment bulletin available 
upon request. 


eneneget” Crane Corp. 110 Sixth Street, Lebanon, Indiane 
OIL FILTER MANUFACTURER diory ot Houdaille- Hershey Corp. 
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ELECTRO DYNAMIC 
Bred =n WN | | 
















KE. over 70 years extra strength and stamina have been 
bred into Electro Dynamic motors to fulfill the most 
exacting demands of industry. 


To give added years of dependable, low-cost operation, 
special skills and superior insulating materials are used 
to toughen the WINDINGS...“the heart of the motor.” 
The frames and housings are of rugged cast construction 
for rigidity and resistance to corrosion. 


You'll find an E. D. motor for every requirement. All 
standard enclosures ...1 to 250 h.p. Write today for 
illustrated literature. 





) DYNAMIC 
reat motors 









E. D. also makes a complete line of Direct Current 
Motors and Generators. Literature on request. 








ELECTRO DYNAMIC © Division of Electric Boat Company « Bayonne, New 
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SIMPLIFY 
EQUIPMENT 
CONTROL 
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CYLINDERS 


For straight line 

power movement. Air, 

oil or water operation. Medium Duty, 

Heavy Duty, and Super Duty models. 
Write for Bulletin 500 


Ledeen 


VALVES 


For actuating air or 
hydraulic cylinders. 14 
different models for 5 
different cycles, in 6 
sizes. Hand, foot and 
power operated. 

Write for Bulletin 510. 


wal 








VALVE 
ACTUATORS 


For actuating any 
make, size and type 
of valve, against any 


line pressure, on any 





fluid medium, and 
with any pressure 
available. For on-and- 
off or positioning serv- 


ice. Positive in action, 


a 
 ( Bovey) 


economical in cost. 
Write for Bulletin 512. 


Lan My C 


1610 So. San Pedro St 
Los Angeles 15, Cal 
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halves is pulled away, a unique Service: For use with air, 97 | — 
valve closing action takes place or water at pressures up to 159 
which prevents loss of any pres- __ psi. 

sure in the line. When joined, izes: Standard pipe sizes of ¥ 
¥%, % and &% in. H' 
Features: Said to eliminate jp. 
sufficient pressure or excessive 
dwell in air cylinders of 6 inch 
diameter or more, the new valve 
is ideally suited where larger 
bore air cylinders are used in 
certain assembly methods such 
as crimping and staking. Rather 
than rely on the operator’s 
judgement in controlling the 


















this self locking action of the 
“dogs” insures a positive connec- 
tion. The product, made of alu- 
minum alloy, measures less than 
two inches in length, has a di- 
ameter of less than one inch and 
weighs under two ounces. 
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Pilot Operated 4-way Valve 





Airmatic Valve, Inc., Cleveland, 
Ohio 


Designation: Aircontrol valve, 


model MV-4-375 


valve for the correct amount of 
cylinder pressure, the pilot oper- 
ated, 4-way master valve is used 











os re 










No. |, No. 2-S, No. 6, No. 6-SK, Female hs 
carry on until lubrication can be restored. |} jo, 


Hard and strong enough to take the constant pounding of heavy shock loads 
and high compressive forces, these Promet Bronzes are also sufficiently high 
in lead content, soft enough, to prevent seizure and to embed harder particles 
that would ordinarily result in scoring. 











Easily machined at high speeds without lubricants or coolants. : 
| 


Write today for service data sheets and quotations. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 
: bs 1303 Oberlin Avenue e Lorain, Ohio, U.S.A 
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HYDRAULIC 


BE St ON LOW PRESSURE AIR SYSTEMS. 4” Bore, 14” dia. piston shaft, 18” stroke, 


» WrpRAULIC “cruneesi HYDRA 
WO. 3A = Bore 1i{", Shaft 4" TRANSMISSION 
Smoke 5", Length 10%"... 7.75 Selt ANSMI H.P. con- 
NO, 9E = Bore 1-3/8", Shaft 1" 9 75 stont torque ot all speeds with - 
Soke 15+5/8"", Length 15%("" ... 4 « . variable volume reversible, 


NO. 35 = Bore 14", Shaft 1” 
Stoke 26”, Length 231," 







VALVES 


HYDRAULIC 
CYLINDERS 


© WRITE today for 
literature covering 
Pathon’s new Solenoid 
Controlled Pilot Opera- 
ted Hydraulic Valves, 
Bulletin No. 15. and/or 
Hydraulic Cylinders, 
Bulletin No. 17. 


PATHON MFG. CO. 


1733 CENTRAL AVENUE 
CINCINNATI 14, OHIO 


in WAR SURPLUS 


HYDRAULICS 


PECIAL BARGAIN 
29 HYDRAULIC CYLINDER 
iar Gives 20,000 \bs. thrust (push pull) using 1500 PSI line 
pressure as obtained from our hyd. pumps. Or will pro- 
duce 40,000 Ibs. thrust with 3,000 Ibs. line pressue. CAN ALSO 

























piston nap (controlled by out- 
side lever.) supplying piston hydraulic motor. Auto | | 
matic pressure, Dash pot for smooth control. Power 


16.50 














AN-Hi-Press. HOSE 
(FUEL~OIL & AR) 


1A" Tube Size - 7/16 x 20 Thread = 16” | ith §Cors, Ovives, Gearing, etc. includes 2 - 4” Spli 
Male ond Female fitting ot either end. « 95¢ soch, Shafts for input ond aang i ae 
‘4 Cost nment approx. $400. 37= 50 


VA" Tube Size - 7/16 x 20 Thread ~ 22” long with 
Fenale fittings ot both ends, » a» « « »95¢ each. 


) 8" Tube Stee — 9/16 x 18 Thread ~ 20" long with 
| Female fitting at both ends. . ss o's « eo le 
| Sane cs cbove but 63 + << Oe piston, bela 507 cu.in. per 


lara BE 24" 

fittings ot both endss « se se $2 
Sane os above but 67°” 
52” Tube Size - 7/8 x 14 Thread = 15" | 
Female fittings at both ends, ys + » + $2.25 each. 


output R.P.M, - 0 to 1/3 input R.P.M, in both direc 
tions. Input R.P.M. 1800 continuous 4000 intermittent. 
Dash pot can be removed for greater R.P.M. Ideal for 
Loethes, Duplicator Setup on Mills, Conveyors, Small 


















f revolution. Has capacity of 6 gal. 
per minute ot 3000 RPM at 1500 PSI continuous 1875 
or 15 seconds. Operating speed of 3750 RPM. inter 

ittent maximum 4500 RPM. Rotates 19 49 
10 the right only. sseeeees . 


P.~3 STRATO POWER PUMP With 
in variable flow control valve in heed. 


even 
long « + + + « $3.75 each, 
with 





red. | 

oads FOUR WAY VALVE 

high | V-17 Poppet type. Pressure balanced. 
Off at! nevtral position. Piston type 

icles ) with built-in relief valves for limit 


of 





, tube size (7/8"~14 thread) inlet 
and outlet. Ports to the cylinder 


Positive displacement piston type. Dis 
places 450 cus in. per revolution. Two 
|, per minute capacity at 1500 RPM at 
1250 PSI. Pressure limit, 1250 PSI con- 
tinveus. 1400 PS! for 15 seconds. Op- 
erates at 3750 RPM, intermittent max- ax {7750 
4500 RPM, Rotation either ae 
without adjus 

HYDRAULIC ACCUMULATORS 







cylinder strokes. Has 5/8’ AN 








0. ; 


ULICE April, 1952 


we 1/2” AN tube size with 3/4"~16 278 moa tins, piston TYPE = 4" -d} 
fired. Many mare in stock. Send for list. ; Sie ke les pressures Pay ™ 
up to 7 4 Xint. Cond. ba 
Ne cary the World’s Largest Supply of New Hydrav- 4-5 VICKERS. = 10" dic. Built te 
ic Equipment featuring over 20,000 Cylinders in 61 stand 2.000 PSI. 


te 4 \— suey accessories such 
Lares solve your a Hydraulic problems.Wr ite for inform. 





Accumuleters ere used for constont pressure, 
both in line end reserve storage for instent 
wee to teke the from the oo 
230 PAGES of BARGA 
6321 SAN FERNANDO RDJ in machine tools (tops, drills, dies, roam- 
DEPT. AP. 4, ers, etc.). Hydraulic Cylinders, Valves, 


Valves, Tonks, Firtings. 








Pumps & Motors. Air Tools & Bearinas,. 
GLENDALE 1, CALIF Gatto FREE ‘OD, 
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INTERMITTENT SEALING—Leak- ROTARY SEAL—Shaft seal to retain 
prost, long-wearing sealing surface i lubricant or liquids, exclude dirt 
n 


check valves, similar applications. in pumps, motors, gear boxes, etc. 
ee es ee an Oe a ee ee ee oe ee 





PARTIAL ROTATION — Economical, 
highly satisfactory seal in ball 
swivel joint and similar mechan- dies, punches 
isms requiring universal motion. etc., requiring frequent removal 


wrt re de renee 


SNAP RING—Economical, ee re- 


a ee 











“O" RING 
HYDRAULIC SEAL—Low cost, long STATIC SEAL—Efficient it-seal- 
lasting seal for use in hydraulic and ing gasket in equipment of all 
pneumatic cylinders, boosters, kinds. The higher the the 


accumulators, .O 


go° “O” RING APPLICATIONS are as varied as 


mechanical detail in machinery. Whatever 
your sealing problem, Arrowhead engineers 
and technicians are ready to advise you on 
the proper use of Arrowhead “O” rings. 


All standard sizes in both dynamic seal and 
static seal gasket types are available, precision 
molded from Arrowhead’s commercial compound. 
Arrowhead research has developed special com- 
pounds of natural, synthetic and silicone rubbers 
to meet unusual and difficult conditions of temper- 
ature, pressure and resistance to fluids and gases. 

Get certified Arrowhead “O” ring service; write 
for the name of your nearby Arrowhead Sales 
Engineer. 










WRITE FOR ‘‘O"’ RING MANUAL and data 
sheets designed to assist you in the selec- 
tion of the proper ring and the most 
suitable compound. Write Dept. A-200. 


*O” RINGS 
AIRTRON DUCTS 


DOWNEY, CALIFORNIA (Los Angeles County) 


FIRST commercial manufacturers of precision “O™ rings, PIONEER Fab- 
ricotors of sshcone rubber, ORIGINATORS of rubber-fibergiass ducting. 






ARCOSIL SILICONE 
RUBBER PRODUCTS 
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...for Dependable Hydraulic Service, 
install ROPER =<. PUMPS 


PRESSURES TO 








1000 P.S.I. 


Roper dependable Pumps! Smooth running units : 


that add to the efficiency of diversified hydraulic 
applications. The Roper principle of only two 
moving parts—equal size pumping gears operat- 
ing in a sturdy case with proper clearance— 
results in superior serviceability and promotes 
long life. The Roper Pumps illustrated are 
representative of standard pumps suitable for 
most installations. For unusual applications, let 
Roper engineers work with your design en- 
gineers in developing a special Roper to fit 
your needs. 


SERIES H... Pressures to 1000 P.S.I.— 


Capacities 10 to 75 G.P.M. Spur gears 
operate in axial hydraulic balance .. . 
roller bearings and bronze wear plates 
reduce friction under heavy loads .. . 
splined drive shaft absorbs thrust loads. 
Most models can be direct connected, belt, 
or gear driven. Packed box or mechanical 
seal. 


Pressures to 150 P.S.I.— 
Capacities 4 to 50 G.P.M. Compact, yet 
sturdy enough to handle a wide range 
of jobs. Self-lubricated by liquid being 
pumped... handle total suction lifts up to 
25 feet... come equipped with mechan- 
ical seal or packed box, with or without 





relief valve. 


stf,our 
CATALOG IA 
ES 













Easy to install and apply. 


SERIES F... Pressures to 300 P.S.I.—Capacities 
1 to 300 G.P.M. Popular pumps that feature 
4-port design (eight optional piping ar- 
rangements, 4 for clockwise and 4 for 
counter-clockwise rotation.) Supplied in 

standard or stainless steel fitted 

models to suit specific needs. 

Furnished with or without re- 
lief valve, with mechanical 
seal or packed box. Ideal 

for hydraulic power gen- 
eration in a wide range 
of applications. 


corel? 


o 
o 


952 
city. 
eed COMPANY 


GEO. D. ROPER CORPORATION 
704 Blackhawk Park Avenue, Rockford, Illinois 


[] Please Send New Catalog 952 





ADDRESS 








in conjunction with two auxil}. 
ary bleeder valves. The momen- 
tary operation of either of the 
bleeder valves causes a shift in 
the valve spool, resulting jg 
movement of the double acting 
cylinder piston. 
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Remote Controls 


Teleflex, Incorporated, Philadel. 
phia, Pennsylvania 




















Service: A mechanical remote 
control system for transmitting 
motion of force from one point 
to another by movement of flex- 
ible cable within conduit. Used 
to remotely position and operate 
hydraulic and pneumatic valves. 


Design: The cable has an outer 
wire of comparatively large di- 
ameter wound around the main 
body of the cable. This screw 
type design reduces friction toa 
minimum and permits push-pull 
motion through bends for con- 
siderable distances. 


Circle 160 on Reader Service Card 


Special Air Cylinder 


Marton Air Equipment Ltd, Eng- 
land 


Service: Model illustrated was 
designed for the control of 
processes in the sugar industry 





where over-riding manual opet- 
ation is called for. 


Size: This particular cylinder 
has a 6in. bore with a 4in. stroke 
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MONOPAK-CARTRIDGE 
PACKING UNIT! 


for Pneumatic and Hydraulic Cylinders 


BINS PITRE SD 
TOKINA 





























Combines all necessary Packings, Bearings and 
Rod Wipers into One Compact Unit. 


Can be installed or replaced by totally inexpe- 
rienced mechanics within a few seconds. 


Write for Literature 


HYDRAULIC ACCESSORIES CO. 


439 E. Fort St. + Detroit 26, Mich. 





Up to 5 times 


faster response 
with 


> NEW CONOFLOW 
PNEUMATIC 
CYLINDER MOTORS 


for 


THROTTLING CONTROL 


The New B-50 Series of pneumatic cylinders for throttling control 
service operate on air pressures up to 100 psig and are capable of repo- 
sitioning accuracies of 1/500 part of total stem travel. Simplified one- 
Piece piston construction features graphite impregnated “O" ring seals 
and a piston positioner integrally mounted in the head plate. Extra 
sensitive, speedy and stable—because of minimum friction and pre- 
Cisioned aluminum design. 

Many applications include positioning electrical components, variable 
speed drives, rubber pinch valves, etc. Available in 4", 6" and 8" 
Sunstone with 3" and 4" stem travels. Furnished complete with cushion- 
Oading regulator and gauge, fully piped, ready for installation. 


CONOFLOW coapoRanio Write for bulletin B-50-AH. 
2100 Arch St., Phila. 3, Pa. 
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Leading Processor’s Tests Prove 


Nicholson Valves 
Improve With Use 


7 Nicholson control valves were recently adopted as stand- 
ard by a well-known rubber company, after years of trying 
practically all makes. 
Their capacity for 
longer leak-free ser- 
vice is confirmed by 
many installation rec- 
ords which show 
Nicholson valves 





Lever models (be- 
low), Vs"' to 2/2"', 
pressure to 5000 
Ibs. 





Solenoid (left) and 
foot {above) mod- 
els; also motor '/s"’ 
to 2'/2''; pressure 
to 375 Ibs. 


actually become tighter with use. 
This is because their non-corrosive 
flat discs tend to lap themselves on 
the seats. For all mediums and types 
of operation. 


CATALOG 1250 
213 Oregon St., Wilkes-Barre, Pa. 


UPXNICHOLSON (Uy 


TRAPS - VALVES - FLOATS 





























Removes soluble and insoluble impurities 
Capacities from 25 to 600 g.p.h. 


Protects your hydraulic equipment—lengthens oil life without 
high maintenance cost of centrifuges. The Hoffman Oil Condi- 
tioner consists of a cartridge filter and vaporizer, mounted on a 
common base, portable if desired. Complete with all necessary 
electric and pump connections. Only two moving parts—no 
steam or water connections. Write for technical bulletins. 


“4S HOFFMAN 





218 LAMSON STREET, SYRACUSE 6, N.Y 


CANADIAN PLANT: CANADIAN HOFFMAN MACHINERY CO. LTD 
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MACHINERY 
CORPORATION 


NEWMARKET. ONT 
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thrust of approximately one ton 
when supplied with air at 80 psi. 
Feature: The mechanical oper- 
ation is by a hand wheel (not 1l- 
lustrated) which is fitted to the 
end of the cylinder opposite to 
the piston rod. 
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Gear Reducer with 
Fluid Coupling 


Reuland Electric Co., Alhambra, 
California 
Size: Wide range of power rat- 
ings with output speeds of | to 
600 rpm. 





motor’s 
into 


the 
high-speed 


Service: Converts 


conventional 


PEMACO “ino aie 


with the NEW 


Cartridge Type Packing Gland 







factured for both hydraulic and air cylinders. 


TCH 


MANUFACTURING 
COMPANY 
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CYLINDERS 


slow-speed, high torque output. 
Ideal for cranes, conveyors and 
other machinery where heavy 
loads require smooth acceler- 
ation at reduced motor speeds. 
Design: Consists of a standard 
Reuland fluid shaft motor and 
gear train, designed into a single, 
compact unit. An integral fluid 
coupling provides cushioned 
starting of heavy loads and pro- 
tection against “jamming” of 
equipment. 
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Hose Assembly Machines 


A. Schrader’s Son Division of 
Scovill Manufacturing Company, 
Incorporated, Brooklyn, N. Y. 
Designation: Ferrule Contract- 
ing Machine 1765 

Service: For producing quanti- 
ties of uniform, fitted hose 
lengths. 

Design: Air cylinder power is 
adapted to a die type contracting 
machine. Interchangeable dies 
enable the machine to be set up 
quickly for various size ferrules. 
Foot pedal operation permits the 


use of both hands to feed and 
remove the work. Easily hooked 
up to any shop air line. 
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High Pressure Air Valve 
James-Pond-Clark, Pasadena, Calj- 
fornia 
Designation: Circle Seal Check 
Valve, 299A-4TT 








Service: For high pressure air or 
nitrogen from 0 to 3000 psi; 
proof pressure 6000 psi ; operating 
temperature, -65 to 165 F; flow 
check leakage none; inounting 
limitations, none. 

Design: Utilizes the “Circle 
Seal” principle which provides 
dead tight sealing not only at 
high pressures, but also at very 
low pressure differentials. 
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NOT JUST ANOTHER COUPLING 










GERBING'S 
TW Exclusive 
CONCAVE JAW 
SURFACE 














Designed to J.1.C. 
Hydraulic Standards 


Pemaco Hydraulic Cylinders are soundly engineered—give long 
life and top performance. The steel ram is hardened to 50.C 
Rockwell, ground and lapped. NOW the Pemaco has the first 
self-contained Cartridge Type Packing Gland. 

This new Pemaco “EASY-PAK” Gland is designed to comply 
with J.1.C. Standards. It combines double bearing surface, low 
friction ram seal, and a ram wiper into a single compact unit. 
Easily maintained, the Pemaco “‘EASY-PAK” Cartridge Type 
Packing Gland can quickly be replaced in most cases without 
removing the cylinder from the machine — and by inexperi- 
enced help — greatly reducing machine down-time. 


Pemaco “EASY-PAK” Cartridge Type Packing Glands are manu- 


Write for complete information 
and engineering data. 



















The concave jaw surface of the 
new Gerbing Flexible Coupling 
actually holds the resilient 
synthetic rubber insert or 
spider in position, thus elim- 
inating any tendency of the 


rubber to break or extrude. 
Capable of handling peak loads, 
shocks and overloads. Instantly 
compensates for angular and 
parallel misalignment. 


Available for shafts 4%” to 17%” 
and H.P. ranges from fractional 
to 25. Standard keyways are 
provided. A long-lasting vibra- 
tion-free drive for a wide 
range of applications. Deliv- 
eries from stock. 


Write for detats 





. . . holds spider in 
position at all times 
—No extruding! 


@ NO BREAKING 
OF SPIDER 


@ CLOSE 
CONCENTRICITIES 
ASSURE 
VIBRATION-FREE 
OPERATION 








GERBING manuracturinc cor?. 


NORTHBROOK, ILL. (Suburb of Chicago) Dept. B-C 
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MIGHTY! 


“aie 
(CED) 


Tiny but 









SOLENOID VALVES 


_.. Another case of “‘a good thing in a small package”! Users 
are amazed at the ruggedness and unusually large capacity of 
Skinner Valves—they're tiny but mighty, with a standard range 
for gaseous or liquid media from 5 to 250 p.s.i., and special 
from 5 to 850 p.s.i. Their soft insert seat prevents leakage and 
positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished 
to suit specifications. Power consumption is 10 watts max. Special 
coils for high humidity or high temperature applications can 
be supplied. Standard models are approved by Underwriters’ 
Laboratories. Write for Bulletin No. 501. 






THE SKINNER CHUCK COMPANY 
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...the Tighter the Valve 


On hydraulic presses f 
of all types this Yarway 
Hydraulic Valve wili 
give long life with 
minimum maintenance. 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easy toinstall 
and operate. 






















Yarway Single- 
Pressure Hydraulic 
Valves are nade in 
straightway, three-way and 
four-way types; in five sizes for 
pressures up to 5000 Ibs. Also 
Yarway Two-Pressure Valves 
in two sizes for pressures up 
to 5000 lbs. Write for Bulletin 
H-210, 


YARNALL-WARING CO. 


155 Mermaid Ave., Philadelphia 18, Pa. 





Improved Type 
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| PUMPS ¢ VALVES * TRANSMISSIONS ¢ TEST STANDS * REMOTE CONTROLS 





SUPERDRAULIC 





POSITIVE 
REMOTE CONTROL 


A simplified device for positioning, controlling 
and duplicating movement at a distance. Auto- 
matically compensates for contraction and ex- 
pansion of fluid media. Operates with a smooth, 
rigid, silent and sensitive stroke. Many superior 
engineering features. 


APPLICATIONS INCLUDE: processing machin- 
ery, assembly fixtures, air and marine craft, 
earth moving, farm, railroad and construction 
equipment, machine tools, test cells and military 
vehicles. Write for catalog. 





zxakKae Kk KK 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 
PUMP 


Develops up to 60 
H.P. af 5,000 P.S.I. 
Let us quote on your 
requirements. 


Superdraulic 


CORPORATI 











DETROIT 4, MICH 


14256 WYOMING AVE * 
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Air Valve 


Mechanical Air Controls, 


Oak, Michigan 

Designation: “MAC” 4” #501 
4-way solenoid 
valve. 





Service: For actuating double 
acting cylinders. Current re- 
quirements of the solenoid are 8 
amps inrush and .2 amps holding 
at 115 volts, 60 cycle. They are 
available for any voltage or cy- 
cle requirement and can _ be 
mounted in any position. 


Design: This valve has a full 4 
in. pipe orifice area through the 
valve, and operation is by direct 
solenoid control and spring re- 


Royal 


operated air 


turn of an aluminum spool which 
is the only moving part in the 
unit. Special “O” rings mounted 
on this spool act as seals when 
they come in contact with the 
bores of the body and end cap 
retainers. Parts consist of a cast 
iron base, bronze body and re- 
tainers, aluminum spool and sole- 
noid with aluminum cover. 


Circle 165 on Reader Service Card 


Revolving Joint 


Barco Manufacturing Co., Chicago, 
Illinois 


Service: For making air or hy- 
draulic line connections to high 
speed rotating clutches, chucks 
and similar equipment. It is suit- 
able for use at temperatures as 
high as 425 F and speeds to 1800 





ROTATING SHAFT 
RIGHT OR LEFT HAND 
[14 NF-2 THRD 


1/2" STD. PIPE 
THREAD 
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CHEMICALLY INERT 
“v" TYPE SEAL RINGS 


BARCO TYPE IBRSA ASSEMBLY 














rpm or more, under certain con. 
ditions. 


Design: The joint features new 
type chemically inert “V” sea} 
rings which have a low friction 
coefficient, little affected by jn- 
crease in pressure and free from 
scoring tendencies. 


Application: Connection to ro- 
tating machine or part is made 
by screwing the male threaded 
steel shaft of the joint into the 
hub of the chuck or clutch. Use 
of hose is recommended to make 
a free floating installation. 


Circle 166 on Reader Service Card 


"O" Ring Compound 


The Parker Appliance Company, 
Cleveland, Ohio 


Designation: Compound 90. 

Properties: Has tensile strength 
of 1450 psi with no loss of 
strength after aging 7 days in 
either air or AXS 808 oil, at 158 
degrees F. Elongation is 210, 
with a 150 value after aging. 
Hardness is Shore 90, unaffected 
by aging, Volume swell in the 7 
day hot oil test is only 4.6 per- 
cent. Properties exceed the re- 








ARIDIFIER 


CLEAN YOUR AIR 
AND GAS LINES 


Removes 92% Oil, Water and Dirt 


The Aridifier gives you positive removal 
of oil, moisture and other foreign matter 
from air or gas lines. With paints and 
lacquers it often eliminates bloom and 





























imperfections in finish. It provides dry lines 
for ceramics, sand blasting, for air cleaning, 
etc. Wherever the need exists for dry 

clean air or gas, the Aridifier delivers the 
goods. Easily installed. No maintenance 
problem. 10 models available. Capacity 
range: As low as 7 CFM to 17,000 CFM. 


BULLETIN 147 Tells The Complete Story 
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Th 
manent protection from falling or flying debris . - . 
Two flexible bronze rings mounted in synthetic rubber 
lift off harmful substances completely by means of 








their knife-edged conical surfaces . . 
self-adjusting through action of rubber on staggered 
scraper rings . . . Rod diameter sizes are from 4 to 10 
inches. 


Write for Literature 


HYDRAULIC ACCESSORIES CO. 


439 E. 
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"SEAL-GUARD 


METALLIC ROD WIPER 





PROTECTS YOUR 
CYLINDER RODS, 
MACHINE SPINDLES, 
GUIDE PINS AND 
LOCATING PINS 


e “Seal-Guard” Metallic Rod Wiper affords per- 


. The device is 


St. «+ Detroit 26, Mich. 
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quirements of Army Ordnance 
Specification AXS 1440, Class 


~ \g 
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Air Pressure Regulator 


Cc. A. Norgren Co., Englewood, 
Colorado 

Service: For precision control at 
low flow of air and gases. 





Design: Operates on primary 
line pressures up to 400 psi with 
delivery pressures ranging from 
0 to 30 psi. The regulator has a 
built-in relieving feature which 
prevents a build-up of excessive 
pressures. Unit provides exact 
pressure control at flows from 
9 to 2 cfm. 
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Compressed Air Filter 


Hankison Corporation, Pittsburgh, 
Pennsylvania 

Designation: Model B Condensi- 
filter 





Service: For removing water, oil, 
Sludge and other foreign mate- 
rials from compressed air used 
to operate instruments and ma- 
chines. 

Design: Combines a dehydrating 
device, a mechanical filter and a 
self- purging trap. Measuring 
only 15 in. high and 9 in. in dia. 


it has a capac ity of 30 cfm at 100 
psi. 
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Explosion-Proof high pressure air 
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Air Control Valve side of a floating piston which is bi 
- operates the slide valve ” ¥ 
The Bellows Co., Akron, Ohi gre , valve. im 
Bellows Co., Akron, Ohio plungers of these tiny Solenoid . 
Designation: Electroaire Explo- control units move only 1/32 in comt 
sion-Proof Valve. lhe solenoids will operate con. ing a 
; tinuously at speeds up to as hj 
Service: Electrically controlled a. 2 0) ni scion a as high The 
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our-way direction il ur valve without hum, pounding or Ove P 
which meets Group D, Class 1,  heatine They are ouenl r encot 
Standards for wiring in hazard- amainet burno — cher 
against burnout. whe 
ous locations. effec 
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ring 
tion 
Flexible Cushion Sealing flexil 
The Tomkins-Johnson Co., Jack- synth 
son, Michigan ful 
; : Oe a mean 
Designation: “Super Cushion” faces 
air cylinders. ' 
a aaa ; Ci 
Application: For air power jobs 
requiring a linearly applied force, 
Dua 
- U.S 
Ange 
Heavy Duty nd 
i . ; ; erv 
High Pressure Sizes: Available in 4, 34, and % . 
+ | in. pipe sizes } —_ 
ripiex FUMPS .,.....-:.. 
nent 
p p | Design: Tiny, sealed, 8 volt sole- erate 
| noids serve as triggers to release tors 
Case History A 5: tn June, 1948, 2 the pressure of the incoming * 
Kobe Triplexes were installed in the Cali- and 
fornia Plant of the Ohio Rubber Company, 5s a ee ee perm 





makers of automotive molded and ex- a sin 
“so c . 
truded rubber products. The specified re- ’ 
quirement was to operate 7 hydraulic e re It pe 
eee 


molding presses 24 hours a day, 6 days a to be 
e . 
in size and performance 


" D> 9 ; _ 
week, at pressures of 2,000 psi. Desi 
“Extremely Satisfactory Service” 
Mr. L. Kotich, Chief Engineer for the com- 
pany states, “These pumps have given 
extremely satisfactory service —even when A Oil 
called upon, as they sometimes are, to op- COLU MBIAN 
erate for as long as 3 weeks continuously.” 11” BORE x 102 


DRAULIC CYLINDERS 


STROKE x 2000 PSI 


Again the Kobe Triplex proves its right to 
be called the most dependable source of 
high pressure hydraulic power available. 


Features: 
@ Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 
® Volumes —To 60 g.p.m. 
® Power Ratings —15, 30, and 50 H.P. | 
@ Integral Double Reduction Gears 
@ Integral Electric Drive (optional) 














spee 

® Easily interchanged Plungers and Liners P 

® Built-in Pressure Lubrication stant 

© Easily Accessible Ball Type Check Valves Regardless of size, bore, stroke and pressure requirements, speec 

COLUMBIANA ENGINEERING is completely equipped to design trol. 

and build hydraulic and air equipment to meet your specifications. at 

Write for Baslletie e Hydraulic and Air Cylinders @ Forging Manipulators varic 

+ eed vw hewn cg @ Hydraulic Power Units e Charging Machines Sizes 
— roping? r® e Accumulators and Intensifiers @ Special Hydraulic Machinery tine 

Cleveland 14, Ohio e Hydraulic Presses Catalog Available ¢ ‘ 
anc 


Get prompt practical help on your needs by writing today to: 10 te 


Division of Dresser Equipment Co. COLU aa BIANA ENGI NEERI NG COM PANY user’ 


Plant: Huntington Park, Calif. — Representatives 


in CLEVELAND, Pittsburgh, New York, Houston, 115 East Salem Street—Columbiana, Ohio 
Oklahoma.City. : ait Cc 
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\ flexible cushion seal 


Design: 


is built into the cylinder end 


caps. This positive cushion is 
combined with automatic valv- 
ing action for fast return stroke. 
The flexible cushion eliminates 
possible binding and_ sticking 


other methods 


encountered in 
where close fits are required to 


effect a seal. Metal rod wiper 
ring affords permanent protec- 
tion from dirt and grit. Two 


flexible bronze rings mounted in 
synthetic rubber wipe off harm- 
ful substances completely by 
means of knife-edged conical sur- 
faces. 
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Dual Head Aero Test Stand 


U. §. Electrical Motors Inc., Los 
Angeles, California 

Service: To determine the oper- 
ating characteristics of compo- 
nent parts such as aircraft gen- 
erators, vacuum pumps, alterna- 
tors, magnetos, hydraulic pumps 
and compressors. The dual head 
permits a wider variation than 
a single head in take-off speeds. 
It permits two component parts 


to be tested at one time. 
Design: Consists of a 


variable 





speed motor which can be in- 
stantly changed from speed to 
speed by merely turning a con- 
trol dial. Brackets are mounted 
on the motor to accommodate 
various components to be tested. 
Sizes: The horsepower for con- 
tinuous duty is from 7% to 50, 
and for intermittent duty from 
10 to 75 hp. Speeds and ratios 
may be the 
user’s particular requirements. 
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ngineered for your 
specific sealing requirements 


There are no “standard” packings 
or oil seals in the complete 
Trostel line—only standard sizes. 
The seal itself...in leather 

or synthetic rubber... is 
individually developed for the 
requirements of each specific 
application ... by one or more 
of three separate and distinct 
Trostel laboratories. 


Working closely with the 
laboratories, the Trostel tool 
room designs and builds 

the tools which make it possible 
to retain in production 

the special properties and 
tolerances originated by the 
laboratories and pilot plant. 


Modern production machinery... 
specially designed to permit full 
automatic control of critical 
time, pressure, and temperature 
cycles ... provides further 
assurance of consistent quality. 


We invite your inquiry. 

































LABORATORY CONTROL 





MODERN PRODUCTION MACHINERY 


ALBERT TROSTEL & SONS COMPANY 


General Offices and Packings Division e 


Milwaukee 1, Wis. 


Sales Offices: Houston @ Los Angeles © Worcester, Mass. © San Francisco © Seattle 
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Useful Catalogs 





Hydraulic Cylinders For 5000 psi Operation... 
Munton Manufacturing Co. offers a series of cat- 
alog sheets giving construction and dimensional 
data on their 5000 psi series high pressure hy- 
draulic cylinders. Piston uses cast rings with felt 
wipers at both ends to wipe the honed cylinder 
wall. These tie-rod constructed cylinders have 
steel caps and domes. 


Circle 210 on Reader Service Card 


Cartridge Packing . .. Hydraulic Accessories Co. 
has issued an 8-page folder describing the design 
and use of their Monopak cartridge. A selection 
chart lists the features for each of the six avail- 
able models. There are two series, one for 0 to 
500 psi operation and the second for 0 to 1500 
psi. Complete dimensional drawings are included. 
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Solenoid Valves ... Waterman Engineering Com- 
pany has issued a new illustrated booklet on their 
products. It describes with photos and diagrams 
several new and improved high pressure solenoid 
valves, showing their construction and their typ- 
ical application. They are especially suitable for 
all hydraulic systems handling non-corrosive 
fluids. | 
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Leather Packings . . . Informative data folder 
on Tannate Leather Packings offering service, 
maintenance and storage hints along with draw- 
ings of leather packings suitable for hydraulic 
and pneumatic equipment. Complete specifica- 
tions are included in this J. E. Rhoads & Sons 
data folder. 
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Rotary Screw Pump... Bulletin L313B describes 
the new DeLaval A313B IMO rotary pump. Its 
applications and uses include hydraulic applica- 
tions which require pressures to 275 psi continu- 
ous and to 325 psi intermittent. Nine pump sizes 
are charted from 2.2 gpm to 79.4 gpm. The bul- 


and Bulletins 


letin contains a cut-away section of the pump, 
complete description, viscosity tables and dimen- 
sions for various frame sizes. The main features 
of the pump include: pulsation free flow, mechan- 
ical shaft seals, pre-lubricated bearings, and op- 
tional types of mountings. It can be mounted in 
any position and be driven by direct connected 
shaft, V-belts, or chains. 
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Hydraulic Self Sealing Quick Couplers ...A 
coupler, guaranteed at burst pressure of 30,000 
psi, is described in a folder offered by Pioneer 
Pump Mfg. Company. A cutaway view clearly 
shows the construction features which assure 
maximum free fluid flow. The coupler features 
newly developed “O” ring groove and perfectly 
centered steel ball checks. The coupler will swivel 
and will recouple, without the loss of any oil, at 
low pressures. Dimensional data is included. 
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Air Idea File .. . Ten data sheets ready-punched 
to fit in your idea file are available from the West- 
inghouse Air Brake Company. Each sheet gives 
a typical air powered installation diagram along 
with complete details concerning the components 
and application. Applications include special 
presses, assembly fixtures, feeding and winding 
devices. 
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Air Filter . . . Operation of Logan Engineering 
Company’s Aridifier is described in Bulletin sheet 
1150. Size selection data is provided along with 
installation data. An exploded view shows how 
the air is “laundered” and dried as it passes 
through the filter. The force of the compressed 
air in passage through the filter revolves four 
multi-bladed rotors at high speed in opposite di- 
rections. Moisture and contaminating matter are 
thrown by centrifugal force to the outside wall 
and flows by gravity into a trap. 
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Special 
Pneumatic 
or Hydraulic 
Machinery 


75 Ton Hydraulic Jack—1300 
P.S.1. operating pressure—360° 
turning of full load. 


JOB DESIGNED ........+. TO YOUR EXACT NEEDS 
BUILT... . TO GIVE OUTSTANDING PERFORMANCE 


Whenever you need dependable Write today for complete details. 
highly efficient pneumatic or hy- @ Standard Jackson Air 


ult ces aalie erm Cylinders 
ments get in touch with Lynair. @ Special Cylinder 
Get prompt practical service. Designers 


New Catalog AH-52 now available 


LYNAIR, INC., Jackson, Michigan 


WEM’ balanced outlet 


RELIEF VALVE 


\ 








For pressures to 3000 psi 


The new exclusive Vinson 
design is completely bal- 
anced and indifferent to 
pressure changes or surges 
down stream. Its operation 
is silent and smooth with no 
chatter, no squeal, no 
screech. Manufactured in 
four sizes 1/4", 34", '/." and 
¥,", the valve is offered in 
three configurations. 


1. Standard unit with re- 














verse flow checked. 

2. Free flow in reverse di- 
rection. 

3. Twin relief valve which 
relieves in both direc- 
tions. Included in its ap- 
plications are relief, se- 
quence and surge damp- 
ing. 


VINSON MANUFACTURING CO. 


8044 WOODLEY AVE. . VAN NUYS, CALIF. 





May we assist you with 
your valve requirements. 
Write or wire today 
for prompt service. 
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An adjustable 
FLOW REGULATOR 


This newly perfected adjustable Flow Regulator holds at a 
constant rate even though the pressure fluctuates. 


The valve controls adjustably 
in one direction and permits 
uncontrolled return flow. 





wiraey eve 


he 


Y 


The spring back piston in the housing is mounted in front 
of the adjustable screw. It carries a calibrated orifice; 
operates axially on change in inlet pressure so as to increase 
the throttling action. 


Four sizes, '/4, ¥%, '/2, and % inch. Overall length, 
4'y to 7'/2 inches. Adjustable over a 50% flow 
range. Maximum pressure is 3000 pounds. 


Write for illustrated circular. 


West Coast: H. E. Webb 
918 North Keniiworth Avenue 


Glendale, California 











Depend On 


DARCOID 


PRECISION 
_ is 



























Guaranteed 


Performance! 


PRECISION SEALING is a “must” to engineers and designers 
in today’s era of highly specialized mechanisms and equipment. 


No problem is too difficult for us to tackle. Consult our Engineer- 
ing and Service Departments with your specifications for DIA- 
PHRAGMS and other PRECISION-MOLDED RUBBER PARTS. 


COMPLETE O-RING STOCKS of Dash Numbers 6227, 6230 and 
6290 series to meet specifications MIL-P-5516 and MIL-G-5510 
available for your immediate and long range requirements. 


The DARCOID Company 
INCORPORATED 


Authorized Distributor for The Goshen Rubber 
Company on all Specification Molded Parts 


145a Sixth Ave. * New York City * ‘Phone Algonquin 5-1393 
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LEATHER PACKINGS 








Whatever the medium used, 
whether it is water, vegetable, 
mineral, fish and animal oils, 

alcohol, air oxygen . . . or 
glycerin, gasoline, kerosene or any 





other non-caustic, non-acid fluid, 
Rhoads Tannate Leather Packings 
seal better and last longer. That's 
because they're “job-engineered” 
to individual applications. High 
temperatures and pressures have 
no ill effects on Tannate Packings, 
neither do they score or abrade 
... and their low coefficient of 
friction assures maximum 
cy operating efficiency and 
endurance. 
Write for Tannate Leather 
Packings Data File to J. E. Rhoads & Sons, 
35 N. Sixth St., Philadelphia 6, Pa. 


CalWATTE- 


CUP PACKINGS U PACKINGS 
VEE PACKINGS FLANGE PACKINGS 
HYDRAULIC DISCS AND WASHERS 








Gear Pumps. . 


New Line of Air Valves .. . Hannifin Corpora- 
tion has prepared literature describing their new 
line of Pilot-Master air valves. This line offers 
2, 3 and 4 way valves. The catalog illustrates 
solenoid, mechanical and manually operated mod. 
els. A rugged piston operated poppet is the on 
moving part of the valve. It is assembled in 4 
removable brass cartridge which serves both 
as the cylinder for the piston and as the upper 
seat for the poppet. This exclusive feature makes 
it possible to renew the valve without disturbing 
its main piping. . 
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Hydraulic Accumulators Catalog 115 de. 
scribes the complete line of cylindrical and spher- 
ical accumulators made by Bendix-Pacific. The 
catalog is complete with cutaway drawings and 
includes an informative text on the purpose of 
accumulators and their application. Typical per- 
formance curves are plotted and dimensional 
drawings are included. 
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Solenoids ... Want to know more about the con- 
struction of solenoids for the operation of hy- 
draulic and pneumatic valves? The National Ac- 
me Company offers a well illustrated Bulletin, 
EM 46A, which presents construction details, 
and pictures a variety of rugged applications. Sole- 
noid design, materials, construction and recom- 
mendations for efficient operation are thoroughly 
discussed. Drawings give ideas for typical mount- 
ings and charts give stroke, force and current 
rating data for standard solenoids. 


Circle 220 on Reader Service Card 


Aircraft Hose Assemblies . . . Resistoflex Cor- 
poration has published a 12-page catalog to give 
the aircraft industry, in concise form, all essen- 
tial information required for the application of 
Resistoflex aircraft hose, hose fittings and assem- 
blies. This catalog introduces their newest de- 
velopments in fittings, which fill a long-standing 
need for a complete line of forged, all aluminum 
elbow and flange fittings. In addition, you will 
find data on standard hose constructions, and on 
fittings manufactured under license of the Aero- 
quip Corporation. Charts are provided to assist 
in the determination of flow rates, bend radii and 
operating pressures. 
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. Two bulletins have just been 








released describing the new Hydreco 1500 series 
reversible rotation oil hydraulic gear pumps. 


| These bulletins contain illustrations, dimensions 
ee 1 Ls Eee eee «sand complete performance data on both ie 
ad : and base mounted pumps in capacities of 6 to 
west ing lel ta gpm at 1200 rpm, 1500 psi. These bulletins are 
eee ae 1°. ST kOe! A No. 123 and 124. 
YEARS PRODUCING FINE LEATHERS | Circle 222 on Reader Service Card 
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* FOR MANY VARIED INDUSTRIAL USES: 


LOPEN COUPLINGS | 








CAPS & PLUGS 





April, 


Technical Data for Hose Assemblies . . . Folder 
No. 9, issued by Pyles Industries, Inc., gives in- 
formation which will help you figure the correct 
length for a hydraulic hose assembly for station- 
ary and relative motion installations. Information 
on hose construction and fitting styles and sizes 
are also included in this data folder. 
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Precision Instruments . . . Advanced type slack 
tube manometers, magnehelic gages, Visi-Float 
air filter gages, hook gages and smoke gages en- 
gineered for utmost sensitivity and accuracy are 
high-lighted in a new catalog recently issued by 
F. W. Dwyer. These are new additions to the 
company’s complete and long established line of 
portable and stationary gages for measuring pos- 
itive or differential pressure, vacuum, velocity, 
flow or temperature of gases in laboratory, fac- 
tory or field work. 
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Hydraulic Cone Check Valve... New data sheets 
are available on hydraulic cone check valves for 
both 1500 and 3000 psi service, manufactured by 
Parker Aircraft Co. The separate sheets contain 
description, illustration, dimensional tables, spec- 
ifications and performance curves for AN 6207 
(1500 psi-aluminum alloy) and AN 6249 (3000 
psi-steel) types—both with flared tube ends— 
and the AN 6280, 3000 psi-steel series, which has 
internal straight threads. 
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IMPORTANT 
FEATURES 






@ Roilrood Diese! fuel lines 

@ Morne fuel loading lines 

@ Tonk ond Line Pressure Tight Cops 

© Processing ond Chemicol Industries 

© Petroleum loading volves and connections 
© Liquid tronster and closed hydraulic systems 


Features like shese mean 
CONNECT WITH ROYLYN! 


%& SIZE RANGE... % inch to 2% inches. Up to 6 
inches in some styles 

%& PRESSURE RANGE .. . 6600 to 650 P.S.! 

we MATERIALS Aluminum alloy, brass, carbon 
steel, alloy steel and stainless steel 

%& OPERATION .. .A simple “twist of the wrist"— 
NO TOOLS REQUIRED! 

*%& POSITIVE LOCK .. . Locks with o “snap” and 
positively will not uncouple with vibration, 
pressure or rotation of the connected hose. 

we SAFETY Laboratory tests for extremes of heat, 
cold, vibration and years of hard service have 
proven its rugged reliability 

%& VERSATILITY. .. Open nipple con be used with 
self-sealing coupling to provide shut-off on 
one side only. Also open coupling can be 
used with self-sealing nipple to provide 
check valve action 


\ There is a Roylyn Coupling available fer practically 
any type of flexible connection for air, water, hy- 
draulic and chemical applications. Write today for 

l free illustrated catalog ond neorest dealer. Inquiries 
w regording available dealerships are invited 


ROYLYN, Incorporated 


1700 STANDARD AVE., GLENDALE 1, CALIF. 
‘MCORPORATED WUX. TWX GLENDALE. CALIF. 7158 











Roylga makes Good Connections for You / 
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RESERVOIRS 


Complete line 30 to 500 gallons 
for semi-custom power units. 

|. Three point suspension 
plate supports for motor and 
pump without distortion 

2. Ample suction and drain 
connections 

3. Inspection and cleanout 
covers on both ends 

4. Oil level indicators and 
safety filter-breather caps on 
both sides 

5. Pick up lugs on all four 
corners 

6. Round bottom; drain plugs 
at both ends. Pump and motor 
mounted if desired; entire pow- 
er units furnished. 


Full conformance to JIC Hydraulic Standards 


“If it’s Hydraulic, Century Designs & Builds Them” 


Century Hydraulics 


18135 James Couzens Highway ° DETROIT 35, MICHIGAN 








IT PAYS TO 


INVEST (N 


PROTECTION 


HANNIFIN “Air Warden” 













Hannifin “Air Warden” safeguards 
against loss of production time— 
protects your valuable air-operated 
equipment three ways. 


1, AIR FILTER—removes 
grit, dirt, scale, mois- 
ture, emulsified oil. 


,* PRESSURE REGULATOR © : 
—keeps pressure where Ria 
you want it. No danger @ 
of pressure build-up 
with “Air Warden.” 


3, LUBRICATOR—atomizing 
type lubricator, can be 
filled without shutting 
off air pressure. 





orin 
combination 
(as shown). 





S 


HAN NIFIN 


HANNIFIN CORPORATION, 1155 S. Kilbourn Ave., Chicago 24, Illinois 
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DESIGN 
OPERATION | 
MAINTENANCE! 





Progressive Overhaul Cuts 
Aireraft Maintenance Costs 





THE HYDRAULIC CREW is shown lowering landing 
gear (functional gear retraction test) in a scheduled 
work operation of pattern Number 6. Inspector is at 
left, lead man center and mechanic, right. The portable 
test stand or Jenny is at the right. 


RONTIER Airlines, at their maintenance base at 
Stapleton Field, Denver, has worked out a Progres- 
sive Overhaul Plan which has increased maintenance 
efficiency at lower cost and resulted in greatly increased 


By Jack Burnell 


Director of Maintenance and Engineering 
Frontier Airlines, Inc. 


The Progressive Overhaul Plan described is 
a development resulting from an accumulation 
of ideas, modifications and suggestions by the 
maintenance administrative staff of Frontier 


Airlines. 


availability per plane for regular flight service. The 
progressive overhaul, planned and executed in six 
basic patterns, has, in one year’s operation, reduced 
maintenance time per airplane 600 hours and has made 
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SILICONE ''O"’ RINGS 


Good News For 

Today’s Designer 

Results from a recent survey show the 
successful use of a variety of silicone 
compounds in seal applications never 
attempted before with a resilient mate- 
rial because of temperature limitations. 
According to Linear, Incorporated, of 
Philadelphia, Pa., a principal manufac- 
turer of “O”’ Rings, one group of silicone 
compounds have been designed for gen- 
eral use at temperatures ranging from 
_65° to +500°F. Modifications of the 
general purpose stocks have produced 
several compounds with extreme low 
temperature flexibility. Other types pos- 
sess 2 Maximum resistance to compres- 
sion set over a wide temperature range. 


Chart Tells The Story 


SILICONE RUBBER STOCKS 





























Hard- |Tensile | Elon- Temp. Com- 
Linear | ness (Strength) gation Range pression | Color 
Style | Shore Min Min. °F.) Set* 
No. | Scale }(P.S.! %) 
1K-50 | 50 400 100 |—65 to+400 | 10 to 20 | Red 
tAt0 | 60 400 150 |—65 to+400 | 50 to 70 | White 
mm-70} 70 500 75 |—65 to+400 |15 to 25 | Gray 
7N-80 | 80 600 50 |—65 to-+400 [20 to 35 | White 
1740 | 60 350 130 4125 to+400 | 30 to 50 | Red 
7040} 60 350 150 |—85 to+400 | 40 to 60 | Red 
m45 |; 45 550 250 +125 to-+ 400 | 40 to 60 | Red-Tan 
U0 | 60 500 70 }|—65 to-+-400 | 20 to 30 | Red 
1P-20 | 80 550 50 |—70 to-+400 | 60 to 80 | Gray 
78-20 | 80 550 50 |—70 to+-400 | 25 to 30 | Gray 
2-50} 50 600 225 |—65 to+400 | 65 to 75 | Neutral 

* Method B 22 hougs at a 

Notes: 


1. Temperature range values are based on actual 
experience in the field and the silicone rubber 
will perform very satisfactorily within these 
ranges over long periods of time. Intermittent 
temperatures as high as +500°F. are not 
harmfulin most applications, but will shorten 
the ultimate life of the rubber. 

2. All other values were determined at room 
temperature according to A.S.T.M. pro- 
cedure. For silicones, room temperature val- 
ues are retained with relatively little change 
over a wide temperature range. Therefore, 
they can be used with some assurance in 
selectingcompounds for specific applications. 


Successful Usage Today 

Silicone “O” Ring gaskets have proven 
to be highly successful as static sealing 
parts on a wide variety of equipment 
subject to extreme temperature condi- 
tions, oxidation, or to prolonged weather- 
ing. Silicone seals are giving outstanding 
service on certain types of aircraft shut- 
off valves which control the in-take of 
hot air from the intermediate stages of 
jet engine compressors under 500°F. 
operating conditions. Further investiga- 
tion indicates the use of silicone “O” 
Rings on outdoor flood-lights, steam 
irons, transformers, geophysical equip- 
ment and diesel engines. 


Research For Tomorrow 


Linear Incorporated is continuing its 

esearch Program to develop new sili- 
cone seals to meet the increasing demand 
or elastomers having a wide variety of 
physical properties. The future indicates 
that there will be expanding require- 
ments for the many advantages offered 
by silicone as an outstanding engineer- 
ing material for sealing purposes. 
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GASKET 
SPECIFICATIONS: 


e MUST WITHSTAND TEMPERATURE 
VARIATIONS OF —125°F. to +400°F. 


e MUST BE MOISTURE RESISTANT 


e MUST WITHSTAND SEVERE THERMAL 
AND MECHANICAL SHOCK 


LINEAR 


SILICONE ‘‘O”’ RING GASKETS 
MEET TOUGH SPECIFICATIONS 


LINEAR Silicone “‘O” Rings help the design engineer solve any 
number of unusual specifications. The ability to withstand 
extremes in temperature, for example, is typical of the high 
flexibility of this seal. 

In this application, the need was for a gasket with a flexibility 
that could resist heat as high as +400°F. or cold as low as 
—125°F. Complete elimination of moisture, oxidation, ther- 
mal and mechanical shock to lens and bulb of the searchlight 
was an absolute must. 

The sales potential of this product has been strengthened with 
LINEAR Silicone “O’”’ Ring Gaskets. No longer do gaskets 
deteriorate rapidly, permitting moisture to enter socket... 
no longer do bulbs break because of thermal or mechanical 
shock . . . no longer is it necessary to replace gaskets whenever 
a bulb needs replacing. LINEAR “‘O”’ Rings keep a tight, mois- 
ture-proof seal throughout all extremes of weathering—they 
do not become gummy or stick at high temperatures. 


To lower costs and reduce sealing maintenance, consult LINEAR 
for all your sealing requirements. 


ERS CiREE Bee Pa CR It RR Oe 


LINEAL? 


STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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THE MASTER SCHEDULE 
for work patterns for Fron- 
tier’s DC-3’s during 1952 
shows the 24 week interval 
between patterns per plane 
and the alternate week plan 
for work on succeeding air- 
planes. 
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Ef Operation No.! [i overation No. 4 


Ejoperotion No.2 [_] operation No. 5 
FJonerotion No3 FB Operation No.6 


8000 hr. 
overhaul due 














THE COORDINATION between 
work crews and identification of 
operations is visualized by colored 
zoning charts. The four charts (1, 
3, 5 and 6) on which scheduled hy- 
draulic work is done are shown. 


BB Rodio EE Electric 
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each of the line’s twelve DC-3’s available an additional 
48 days per year. 

The progressive overhaul plan grew out of the col- 
lective planning of the engineering and maintenance 
and inspection personnel with the objective of main- 
taining the maximum flight schedules possible. Obvi- 
ously, if each airplane came into the base shops for its 
8000 hour overhaul on a time schedule alone, the shop 
work load would be irregular, necessitating either 
hiring large crews at uneven intervals or keeping indi- 
vidual planes grounded for excessive periods, often 
when seasonal traffic was heavy. 


The Basic Plan 

The basic idea of Frontier’s progressive overhaul 
plan was to divide the major overhaul operations into 
six “patterns”, each representing one-sixth of the major 
maintenance work required to keep the planes in top 
shape. The work unit was three days in each case, each 
plane scheduled for one of its pattern overhauls was 
brought into the overhaul dock on Monday morning 
and the work, with some exceptions due to unscheduled 
work uncovered by the general inspection, was finished 
by Wednesday night. The advantages, anticipated at 
the beginning of the operation of the plan, a high level 
of maintenance efficiency and a lower overhaul and 
routine maintenance cost, have been bourne out. 

A smaller, stable and better trained force has re- 
sulted in a higher standard of work. The general in- 
spections, which are routine at each of the six regular 
scheduled pattern overhauls, have disclosed additional 
jobs which are taken in stride. When such jobs are of 
a major character, additional men can be put into one 
or more of the work crews or an additional day may 
be used to finish the job. 

The plan has meant that the work crews are fully 
prepared for each pattern; spares and convenient test- 
ing equipment are assembled for each crew. The plan 
was initiated in February of 1951 and reached its level 


out point by the first week of March 1952. At the end 
of this first year of operation, the man hour cost per 
airplane had been cut 600 man hours per plane. Even 
greater gains are anticipated as the full plan continues 
in operation. The higher level of maintenance has been 
attained, resulting in a lighter load on line service and 
better airplanes in service. 


How Scheduling Works 

To put the progressive overhaul plan into operation 
required reshuffling of aircraft inspections. Each pat- 
tern required three days. A plane comes into the over- 
haul dock on Monday morning for approximately 600 
hours of work, which is divided into work orders for 
each of several crews. Personnel from the accessory 
shop (responsible for the hydraulic work), electric, 


radio, machine, sheet metal and paint and fabric shops, — 


work through their scheduled patterns. The crews 
work simultaneously, the number of men at any one 
sector of work zone being carefully controlled to avoid 
crowding in confined quarters or interference with 
each other’s sequence of operations. Each work order 
is done in strict sequence. 

The work days when there are no planes in the over- 
haul dock are spent by the crews in routine shop work 
on the repair, rebuilding and testing of spare units re- 
moved during the overhaul operations. An essential 
part of this work that is essential to the plan is the 
assembly of parts for the next scheduled overhaul. 

The general plan calls for the removal of components 
and units and their replacement with new or other 
serviceable units. This is faster than miscellaneous on- 
the-job repairs or adjustments and has contributed to 
better rebuilding work. It has also stabilized inventory 
and the purchasing load. 

Under the master schedule any one plane arrives at 
the overhaul dock for one of its six scheduled overhaul 
patterns every 24 weeks. After the level off date (March 
1952) an airplane will come into the dock for one 
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UNLOADING GEAR-TYPE HYDRAULIC PUMP 


® High pressure— 1500 p.s.i. 


@ High capacity— 2 g.p.m. at 1500 r.p.m., 
at 1500 p.s.i. 


®@ High volumetric efficiency —96% at 
3000 r.p.m., 1500 p.s.i. 


@ High torque efficiency—90% at 3000 
r.p.m., 1500 p.s.i. 


The unloading gear pump is designed to 
replace conventional variable volume pumps 
with these advantages: lighter weight, longer 
service life, lower maintenance expense, lower 
initial cost. This pump will unload up to 90% of 
rated flow, the remaining 10% being bypassed 
through a relief valve to obtain zero flow. 
‘*Pressure Loading” provides automatic 
compensation for wear on the bearing and 
gear running surfaces and makes possible high 
efficiencies and long, trouble-free service life. 


For complete specifications and performance chart, 
write today. 
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operation every two weeks. This means that only one 
DC-3 is off flight schedule for three days in alternate 
weeks. This may be changed to four days in order 
to balance the work load. The entire fleet wil] pass 
through a complete 8000 hour cycle each 144 weeks oy 
‘21% years. The present plan extends through 1954, 

As would be anticipated, the individual pattern costs 
rose for several months after the program was started 
in March 1951, because inspection uncovered more 
unscheduled work as experience was gained. For ey. 
ample, one airplane which came in for its first pattern 
overhaul seven months after the start of the program, 
required 1231.3 man hours to bring it up to standard, 
The peak coverage of 693.4 man hours per pattern was 
reached between May and September 1951. The man 
hours on the most recent pattern overhauls are running, 
by actual checkout, 599.5, 535.9, 554.1, 554.7 and 
661.8, an average of 577.8 man hours per pattern. 
There is reason to believe that this average will be 
improved considerably during 1952. 


Work Patterns 

The actual overhaul work is divided into six groups: 
(1) hydraulic; (2) electric; (3) radio; (4) engine; 
(5) cabin and; (6) aircraft overhaul. The entire 8000 





A GROUP OF OVERHAULED hydraulic units, 
left to right—reservoir, landing gear, retract 
strut, landing gear, shock absorber strut, hand 
pump, accumulator, cowl flap actuating cylin- 
der and (on box at rear) dual cowl flap valve. 


hour overhaul is divided through the six patterns s0 
that all items are overhauled within their specified 
periods. Airworthiness directives are handled in the 
same manner. The starting and stopping points of the 
work within the operations are clearly defined so that 
no work is omitted. A zoning arrangement has been 
devised and charted so that the areas being worked 
on and the type of work performed are readily avail- 
able for work planning. 
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The hydraulic operations on the airplane were 
originally done by the accessory shop, but are now 
being done by the Aircraft overhaul crew. The acces- 
sory shop still overhauls the hydraulic units and 
returns them to stock as serviceable units for use on 
pattern overhauls. Separate lists of operations, each ar- 
ranged in a specific sequence, are provided for each 
work group. Not all types of operations are performed 
in each pattern; each pattern has its own makeup of 
operations. 

Pattern number one may be taken as an illustration. 
A preliminary cleaning and preparation of the air- 
plane before and after it enters the overhaul dock 
precedes the actual scheduled operations. In pattern 
number one there are work functions for the mechan- 
ics trained in hydraulics, electrical, general aircraft 
overhaul and paint and fabric work. 


There is no hydraulic work scheduled in patterns 
number 2 and 4. The regular number 3 check is made 
of hydraulic lines in pattern number two and lines are 
repaired or replaced as necessary. 


Routing of Hydraulic Components 


The progressive overhaul plan requires that prac- 
tically all hydraulic components be removed and re- 
placed by either a new or another unit restored to 
serviceable condition. This means that practically all 
hydraulic components are removed to stock. The reg- 
ular routing follows the following steps: (1) removal 
in the overhaul dock; (2) identification tagged; (3) 
moved to overhaul component rack; (4) rack to shop; 
(5) part repaired, rebuilt or discarded; (6) tag rec- 
ord completed and record entered on overhaul record 
and sent to Log and Records Department; (7) part to 
stock for next pattern. 


Work Breakdown of Pattern 


The operations for each pattern are broken down 
into work orders for each shop crew. Each individual 
job on each work order is numbered consecutively and 
each job is done strictly in turn. The coordination of 
work orders to facilitate accessibility to work zones by 
more than one crew follows the original plan quite 
closely but allows for some flexibility. Unscheduled 
work, whenever it occurs, is taken care of by supple- 
mentary work orders. 

Frontier operates in the Rocky Mountain states with 
short flights from field to field. The DC-3’s are modi- 
fied to carry relatively bulky cargo and 24 passengers. 
Flying conditions are frequently rugged. The progres- 
sive overhaul plan, now in 100 percent operation, 
bids to lower the already favorable maintenance cost 
of $.1795 per revenue mile. 


As the progressive overhaul plan progresses, an 


overall production control system is being worked out. 


This will eliminate the pattern work sheets and incor- 
porate a card system. It is expected that this system 
will be more flexible, level out the work load more 
equitably, control sequence of work and inspection 
more easily, reduce supervision and permit more ac- 
curate cost analysis, the result of which should be 
increased efficiency and still lower overhaul cost. 
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when you stop leaks— 
you eliminate 
operating losses! 















Westinghouse 


Line Filters & Strainers 


Operating pressure: 3000 psi 
Proof pressure: 4500 psi 
Burst pressure: 7000 psi 
Size: %”’ and %4” 

Weight: .098 Ib. and .067 Ib. 
Flow rates: Up to 300 CFM 











In aircraft air systems, the small volumes 
involved can be seriously affected by even 
slight leaks. Even small leaks represent a 
large proportionate loss of both the operating 
and reserve volume. 


A “tight” air system is the only right air 
system ... and, leaks caused by dirt particles 
are readily eliminated with Westinghouse 
Line Filters and Strainers. When not re- 
moved from the air system, dirt particles 
often lodge on valve seats—causing scoring 
and subsequent leakage through their highly 
abrasive action. 


You can provide maximum protection for 
specified flow rates very easily and inexpen- 
sively with Westinghouse Line Filters and 
Strainers. Your inquiry will be most welcome. * 


AIRCRAFT SECTION 


ESTINGHOUSE 4% 
W ae 


AIR BRAKE COMPANY 
WILMERDING, PENNA 


INDUSTRIAL PRODUCTS DIVISION 
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ACTUAL SIZE 


9 
AIR-CHECK 


VALVES 





Leakage Zero up to 4500 PSI. 
Working Pressure 3000 PSI. 
Proof Pressure 4500 PSI. 
Burst Pressure 7500 PSI. 


Weight 0.07 Ib. aluminum. 0.16 Ib. stainless steel 
(material optional). 


Ports per AND10056 for 4” tube. Other sizes and 
ports per AND10050 available. 


Temperature range —65° to +200°F. 


Performance features such as leakage zero—“‘straight through,” 
uninterrupted airflow—depencable service under icing con- 
ditions make the Cornelius Air Check Valve an outstanding unit 
designed specifically for pneumatic service. 


Let us help you with your pneumatic system developments. 
Contact or write us for specific information. 


THE CORNELIUS COMPANY 


MINNEAPOLIS 1, MINNESOTA 
Pioneers in Developing Pneumatic Systems 
for Aircraft 


Illustration shows streamlined, 
“straight threugh” design which 
assures uninterrupted, free flow 
of air. Cornelius Air Check 
Valves have high flow capaci- 
ty with minimum pressure drop. 





Illustration shows position of 
poppet under high differential 
pressure condition. Note the 
metal to metal seal as well as 
the rubber seal. 





Illustration shows position of 
poppet under low differential 
pressure condition. Stream- 
lined poppet and rubber seat 
provide a positive leaktight 
seal with differential pressures 
as low as 0.5 PSI. 


SPECIFY CORNELIUS PNEUMATIC EQUIPMENT 
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Spring Meeting of 
Aircraft Committee 


S Sevag SAE Aircraft Commit. 

tees, A-1, Aircraft Pumps, A3, 
Aircraft Valves, Fittings and Flexi. 
ble Hose Assemblies and A-6, Air. 
craft Hydraulic and Pneumatic 
Equipment, will hold their spring 
meeting at the Yung Hotel, New 
Orleans, the week of April 7-1], 
Les. J. Henderson, chairman of 
Committee A-3, announces his com. 
mittee will meet on Monday, April 
7; Committee A-l, under the chair. 
manship of J. Milton Kidd, will 
meet on Tuesday, April 8; Com. 
mittee A-6, with B. R. Teree in the 
chair, will meet for three days, 
Wednesday, Thursday and Friday, 
April 9, 10 and 11. 

Copies of the agenda to the A4 
meeting have been sent to members 
of the Committee, regular and oc- 
casional attendants at the meetings. 
Chairman Teree states that others 
interested in aircraft hydraulics 
and pneumatics are invited to at- 
tend. 


Hydraulic System 
Materials Subcommittee 


The initial group of items on the 
agenda will be discussed under the 
chairmanship of Fred O. Hoster- 
man, who heads the Hydraulic Sys- 
tem Materials Subcommittee. These 
items include: Nonflammable fluids 
(MIL-F-7083) including the BuAer 
standardization program; high tem- 
perature hydraulic systems, includ- 
ing the development of packings 
and fluids for use in hydraulic sys- 
tems operating at temperatures of 
300 F and higher; spiral failures in 
“O” rings; low friction seals and 
lubricants for pneumatic systems. 


Pneumatic Systems 


A. H. Hobelmann, chairman of 
the Pneumatics Subcommittee, will 
report on three specifications on 
which the subcommittee has been 
working, relief valve, pressure re- 
ducing valve and reservoir specifi- 
cations. This is the first detailed 
committee work done on MIL-P- 
5518 Pneumatic Systems, Design, 
Installation and Tests in Aircraft. 
Mr. Hobelmann will also report on 
the progress made on a general 
pneumatic systems component spec 
ification, similar to the present one 
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for hydraulic systems. Mr. Hobel- 
mann will also report on other ac- 
tivities and special meetings of his 
subcommittee in the past six 
months. 

Leo M. Chattler, BuAer, will give 
a brief report of the pneumatic 
components tested to date and out- 
line a program for integrating spec- 
fications prepared by the National 
Bureau of Standards with the A-6 


Committee. 


General Spec 
for Hydraulic Systems 


Fred H. Pollard will present and 
discuss a survey on MIL-H-5440, 
General Specification for Hydraulic 
Systems, Design, Installation and 
Tests of Aircraft. Because of the 
natures of the changes made in this 
specification, the Chairman urges 
that every airframe manufacturer 
be represented and take an active 
part in the discussion. 

R. N. Stickney, Aeronautical 
Standards Group representative, 
and Mr. Chattler will report on the 
status of the changes that have been 
made in the general specification 
for hydraulic components. 


Hydraulic Valve Items 


A number of items on hydraulic 
valves are on the agenda. Promi- 
nent items to be discussed are: hy- 
draulic pressure relief valve, on 
which Ralph E. Middleton will pre- 
sent the recommendations of his 
Subcommittee for revision, includ- 
ing the in-line type of valve; 3000 
psi restrictor valve; pressure regu- 
lator, four-way selecter valve; flow 
dividers; and directional control. 


Other hydraulic component items 
scheduled for discussion are: filters, 
on which Mr. Kidd will discuss the 
results of a survey on the inside- 
out flow filter element; accumulat- 
ors, with special reference to the 
Accumulator Specification Revision 
Survey requested by Harry Cornish; 
self-sealing couplings, on which 
Mr. Chattler will present a status 
report of evaluation tests; and 
reservoirs. 


C. E. Deardorff will discuss the 
results of a survey on the power 
brake valve. MIL-V-5525, with a 
written summary. W. R. Beckerle, 
SAE, will give a status report on 
the work being done by Committee 
A-9 on hydraulic fluid coolers. 
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WHATEVER your requirements, 
ADEL is the one manufacturer 
able to furnish aircraft hydraulic 
control equipment for every 
application. And from this complete 
ADEL line of controls you gain three 
distinct advantages. 


You get first of all, unprejudiced 
recommendations about the control 
equipment best suited to your needs. You 
gain the benefit of ADEL’S fourteen years 
experience in all phases of hydraulic control. 
Finally, you can standardize on one source 
for all your aircraft hydraulic control 
equipment. This places full responsibility 
with one company. 


Beyond these advantages of the only complete 
product line are ADEL’S comprehensive facilities 
for service, ingenuity in design development and 
engineering as well as precision and efficiency 
in manufacturing. So standardize on ADEL— 
the leader in completeness of line, service 
and dependable performance. 


ADEL also manufactures a complete line of 
fuel heater and anti-icing accessories, 
and clips and line supports. 


ADEL DIVISION, GENERAL METALS CORPORATION, 
10771 Van Owen Street, Burbank, California. 


pEre 


DIVISION OF GENERAL METALS CORPORATION * 


—— 


Manufacturers of Aircraft 
Hydraulic Control Equipment 
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Dispensing Cart Saves 
Time, Eliminates 
Contamination 


HANDY one-man dispensing 
cart in use in Mid-Continent 
Airlines’ maintenance base at Wold. 
Chamberlain Field, Minneapolis-St, 
Paul, has resulted in a more efficient 
method of servicing hydraulic fluid. 





TTA ile) Mel biel. ........ 


55 gallon drums. In addition to sav- 
ing steps and the labor of carrying 
5 gallon cans, the elimination of the 
“middle can” has done away with 
a major source of contamination. 
The cart is the brain child of Les 
J. Keely, supervisor of service and 
aircraft overhaul and the airline en- 
gineering department. The cart has 
Kohler Co. is a leading supplier of precision con- its own pump and filtering systems; 


trols to manufacturers of jet engines, military, the cart hoses are equipped with the 
commercial and private aircraft, agricultural and same disconnect fittings as the air- 
. . , , : craft to expedite fluid transfer. 
industrial test equipment, Diesel engines, automo- a ms ,; ; 
. . The “go-cart” is designed to tip 
biles, trucks, and tractors. | the barrel so that one man can 
Facilities for forging, die casting, machinin handle the entire fluid servicing job. 
— ging, g; g; : 
anodizing, are maintained all in one plant—with Perhaps the greatest single effort 


. ae ‘ : es and time saving advantage in serv- 
an experienced organi 2s : 
pe ganization skilled in precision icing the Convairs and DC-3s at the 


workmanship. 5 base is the elimination of extra trips 
Our engineers develop, for volume production, to the aircraft carrying 5 gallon con- 
valves and fittings and kindred equipment to y tamers. 


specification. i Four of the carts are in daily use 
- Write for catalog. for pumping hydraulic fluid into 


both types aircraft, pumping ADI 
fluid into the Convair tanks and 
pumping alcohol into the anti-icing 
tank of the DC-3s. In addition the 
Kohler Co., Kohler, Wisconsin. Established 1873 carts are used to dispense gasoline 
into the airline’s motorized equip- 


KOHLER or KOHLER i 


The cart is equipped with a tow 
PLUMBING FIXTURES » HEATING EQUIPMENT + ELECTRIC PLANTS hitch, making it easy to tow to 4 


AIR-COOLED ENGINES + PRECISION CONTROLS hangar parking area or to the ter- 
minal building. 


P\itageli mem lileltisistel Me ieliitet thee 






























ET gO me SE ee Seaee 


Circle 33 on Reader Service Card 














Ea 


appo 





sity 

at V 
Prat 
Inge 
fore 

Drill 
the } 


D1 
been 
Carb 
to su 
ferty 
acco! 
by I 
man 
of th 
vice 
resez 
ratio 


He 
Loev 
Inc., 
of H 
desig 
the ¢ 
Visio 
spect 
neer’ 
mers 
heav 
tic c 


APPLIED HYDRAULICS April, 19: 














Earnest Y. Seborg has been 
appointed chief engineer of the 
Barnes Drill 
Company. 
This appoint- 


Robert M. McCabe, affiliated 
with Vickers Inc. since 1934 has 
been elected vice president in 
charge of purchasing. 


K. R. Herman, vice president 
and general manager of Vickers 
Inc., Detroit, has announced that 
Bert L. Stone has become asso- 
ciated with Vickers Inc. in the 
capacity of manager of the Pe- 
troleum Pumping Equipment Di- 
vision, located at the company’s 
plant at 2160 East Imperial 
Highway, El Segundo, Califor- 
nia. Mr. Stone will be assisted 
by O. G. Houser and G. H. Vick- 
ers, who will continue in the po- 
sitions of sales manager and 





ment was 
made by Reed 
M. Andress, 
president. Mr. 
Seborg is a 
1931 mechan- 
ical engineer- 
ing graduate 
of the Univer- 
sity of Illinois, and has worked 
at Whiting Corporation, Edwin 
Pratt's Sons Company and the 
Ingersoll Milling Company, be- 
fore being employed by Barnes 
Drill, where he has worked for 
the past fourteen years. 





E. Y. Seborg 


Dr. George O. Curme, Jr. has 
been elected a director of Union 
Carbide and Carbon Corporation 
to succeed the late James A. Raf- 
ferty, vice president and director, 
according to an announcement 
by Fred H. Haggerson, Chair- 
man of the Board and president 
of the corporation. Dr. Curme, as 
vice president, is in charge of all 
research activities of the corpo- 
ration. 


Howard Terhune has joined 
Loewy Construction Company, 
Inc., of New York, a subsidiary 
of Hydropress, Inc., as project 
design engineer in charge of 
the Counter-Blow Hammer Di- 
vision. Mr. Terhune has been 
specializing in the design, engi- 
neering and sale of drop ham- 
mers, equipment and 
heavy presses for leading domes- 


forging 
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FROM STARTING TO STOPPING POSITION 


ONLY WYMUMMOMY ‘orsrorses) 


cives YOU THESE ADVANTAGES 


1 Reciprocating Rotary 


‘ower 
2 Equal Torque in Both Di- 
rections 


3 Rotates 280° or Any Se- 
‘ lected Portion Thereof 


4 May Be Bons or Re- 
versed, 

Slowed aS by Stenple 
Controls 

5 Free of Gears or Linkage 

Used for: LIFTING « 


LOWERING 


6 Fully Sealed and Self- 
Contained — Free of Dirt 
and Grime 


7 Operates with Oil, Lubri- 
cated Air or other Hy- 
draulic Media 

8 Often Saves Space, Parts, 
Weight 

9 Standard Models Avail- 
able for 1500 to 200,000 
inch pounds of torque at 
1000 psi. 


e REVOLVING + SWINGING «+ 


TURNING ¢ OPENING « CLOSING ¢ CLAMPING « INDEXING, etc. Better 
investigate this fully-proven and versatile hydraulic actuator now. 





WHAT POSSIBLE 
APPLICATION HAVE YOU 


DIVISION 





The Bonnot Company — Canton 2, Ohio 


NOTE SMOOTH 280° SWEEP OF VANE ACTION 
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service manager respectively of 
the Petroleum Pumping Equip- 
ment Division, which they have 
held for a number of years. 


B. R. Teree, chief engineer, 
‘ Aviation Division, The Weather- 
head Company and chairman 
SAE Committee A-6, Aircraft 
Hydraulic and Pneumatic Equip- 
ment, has been elected an Asso- 
ciate Fellow of the Royal Aero- 
nautical Society. 


The T.W.&C.B. Sheridan Com- 
pany of 135 Lafayette Street, 
New York and the Gray Engi- 
neering Company of 131 North 
Bendix Avenue, Redondo Beach, 
California have merged to form 
a new west coast engineering 
firm to be known as Sheridan- 
Gray, Inc. with offices in Redon- 
do Beach. This new association 
brings together two major firms 
engaged in the designing, engi- 
neering, and manufacturing of 
special machine tools, for the 
aircraft industry. Vice president 











The Superior Hydraulic Tube 
that Controls the Cut 





Pictured above is a Gleaner self-propelled ... and a Superior 
Tube that solved a problem for the Gleaner Harvester Corporation, 
of Independence, Missouri, who builds the combine. 

On this machine the entire harvester platform, including cutter 
and auger is raised and lowered to operating heights hydraulically. 
While advanced engineering and quality production make this 
combine quiet and smooth in operation, considerable vibration is 
necessarily present . . . with consequent probable failure of ordinary 


hydraulic tubing. 


That’s why this manufacturer came to Superior for Hydraulic 
Quality low carbon steel tubing... to get a better product that 
will give their customers better, longer service. 

If you have a need for Hydraulic Tubing for a tough job 
that must be well done—check with Superior. For complete 
information, free literature and the name of your nearest Superior 
Distributor, write the Superior Tube Company, 2030 


Germantown Ave., 
Norristown, Pennsyl- 
vania. 











and general manager of the new 
firm is Landon R. Gray, who Was 
one of the original founders of 
Hufford Machine Works, Inc 
and was vice president of that 
firm for nine years. 


The opening of a Dayton 
branch at 1534 Keystone Ave., of 





the J. N. Fauver Company, Inc, 
whose general offices are in De- 
troit, is announced by C. S. Ab- 
bott, vice president in charge of 
sales. Ken Miller will be in 
charge offering engineering facil- 
ities and equipment in the field 
of lubrication, hydraulics, and 
pneumatics. 


Clarence A. Jarosz has been 
appointed manager of Industrial 
Sales for Ben- 
dix-W esting- 
house Auto- 
motive Air 
Brake Co., El- 
yria, Ohio. Ja- 
was as- 
sistant sales 
promotion 
manager and 
prior to that, 


TOSZ 





C. A. Jar . 
ey assistant serv: 
ice manager of the Air Brake 
Division. He joined Bendix- 


Westinghouse in 1947 after 39 
months service as chief engineer 
aboard navy destroyers. He is 
a mechanical engineering grad- 
uate of Case Institute of Tech- 
nology. 


Don L. Walter, manager, en- 
gineering and manufacturing and 
John A. Drake, chief engineer, of 
the Marquardt Aircraft Co., Van 
Nuys, California have been ap- 
pointed to technical subcommit- 
tees of the National Advisory 
Committee for Aeronautics for 
1952. Mr. Walter was appointed 
to the Subcommittee on Engine 
Performance and Operation and 
Mr. Drake to the Subcommittee 
on Internal Flow. 
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Air Vickers hydraulic rewind drives contribute much to 
El- the efficient surface, differential or center winding 
lal of this fast-operating machine. No power is wasted. 
eal Maximum rewind shaft driving torque is set manu- 
led ally for each type of winding. Varying power de- 
mand of the rolls controls the speed of the hydraulic 
ie motors to automatically adjust the delivery of the 
ind variable delivery pump to the exact system require- 
si ment. Specially adjustable Vickers Relief Valve 
vs permits slow speed starting to avoid tear. 
i Other Vickers systems have improved perform- 
30 ance and reduced costs for the majority of hydravu- 
on lically-operated production machines built today. 
- For details of the complete Vickers Industrial 
ad- Machinery line, write for Catalog 5000 or contact 
ch- your nearest factory trained Vickers application 
engineer. 
WickE R$ Incorporated « 1474 OAKMAN BLVD. + DETROIT 32, MICH. 
DIVISION OF THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA + CHICAGO (Metropolitan) » CINCINNATI + CLEVELAND 
DETROIT + HOUSTON + LOS ANGELES (Metropolitan) » NEW YORK (Metropolitan) » PHILADELPHIA 
- PITTSBURGH + ROCHESTER * ROCKFORD « ST. LOUIS + SEATTLE » TULSA « WASHINGTON + WORCESTER 
ind ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1923 
of 
‘an 
mene Me llC(iw”sts”ti‘séséCSC™C™C™C*é‘CS MMR 5p 
ut- Vickers Variable Delivery » 
ry Piston Type Pump with Vickers 
for pressure compensated con- Balanced 
, trol—delivery is automati- Piston Type 
ted * cally regulated by signal Relief Valve 
ine pressure change at com- Vickers Constant Displacement 
nd pensator. Capacities from 5 a Type Hydraulic Motor. 
to 350 hp. orque is preselected by man Vickers Proportional 
tee ual adjustment at the pump. Oil Filter ae 
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The Superior Tube Company, Charles F. Towse, Marvin R. appointment of James H. Lahey A 
Norristown, Pa., has announced _Paullus and Fred M. Berkey, all to the newly-created post of as. 





the appointment of J.C. Turner of St. Louis, have been appointed sistant sales manager of the (jj 
to the post of assistant treasurer. supervisors in. the engineering Hydraulics Division. Because of Re 


New director of purchases for sales department of Monsanto his previous experience with ag- 
Superior Tube Company is C. F. Chemical Company’s Organic  ricultural and industrial equip- T. 
€ 


McKenna, Jr., who moves up Chemicals Division. ment, machine tools and lubr- 
from his previous position as cants, Mr. Lahey is well quali- Gren 
works accountant. A third pro- fied to manage the details of ex. is no 
motion announced is that of The management of the Web- — panding the company’s present 9 cordi 
Kenneth L. Scheid, who has been _ ster Electric Company, Racine. line of hydraulic pumps. John 
named chief cost accountant. Wisconsin has announced the ® tary. 
V of 
siicnilihaniae . ctl dilantin ‘ plete 


A. Gilbert Formel has become 


° °. 9° e 
associated with Loewy Construc. yl 


grouy 


ti » Inc., subsidiary of 
N EW Al R re} J 3 RATE D 10n Co nc a ub idiary ot tical, 


Hydropress, Inc., as_ projects al 
' ( 
manager for heavy hydraulic ’ 


: I ~ 
im \ draulic ower Unit presses, die forging and extru- —~ 
sion plants. Mr. Formel, a grad- § “® | 
—— 


uate of The University of Mich- § %™! 
igan, is a hydraulic, mechanical refine 
and licensed professional engi- J 8° 
neer. An 
terest 

craft 

Black & Webster, Inc., 445 re 
Watertown St., Newton 38 ne 
“Diff 


Mass., have been appointed ex- 
clusive New England distribu. _—— 
tors for Barksdale hydraulic } gu 
valves. They are also exclusive 
distributors for the Crescent line 
of solenoid operated air valves, 
and the Meletron line of pressure 
switches. 





For Oil or Water Service. Portable 
—Weighs only 45 lbs. Utilizes Plant 
Air Supply to Provide Output Fluid 
Pressures to 30,000 PSI. 


Sprague Model S-440 Power Unit is 
simple to install. Requires only two 
connections — one to plant air supply c 
line and the other to manifold, etc. from NO. DESCRIPTION 

outlet fluid port of power unit for Masonite Base %”x12”x24” 
immediate operation. Bleed off Valve 


P G 

Air Muffler THE MARKET 
Ss S-216C P 

Air Shut off —" Pp LACE 

Air Lubricator 


Air Gauge 
ais Hanaiater Classified Advertising 


Air Filter | 




















° 


The Sprague pump operates automatically 
on the principle of differential areas. It can 
be furnished in six models with ratios of 
from 35:1 to 300:1 making possible an output 
range from 3,500 to 30,000 PSI. Measures 12”x 
12”x24” complete. 


Model S-440 is broadly applicable for a 
wide variety of uses where low volume out- 
put at high pressure is the requirement, such 
as hydrostatic testing. Uses either oil or water 
as the testing medium. Write today for com- 
plete information. 


INQUIRIES INVITED FROM QUALIFIED DISTRIBUTORS 
IN GREAT LAKES REGION. 





~NQaucen @ 














—— 





AVAILABLE SEPARATELY 


Sprague Model $-216C Air Operated Engineer, Mechanical, Executive 
Hydraulic Boost Pump is available 





@s a separate unit for custom instal- Presently chief engineer, , 
—-~ Se Ay * years outstanding record, design, 
— a. _—— =, sales, administration, hydraulic | 
components and systems for | 


industrial, automotive and ait- 
craft. Box 4152 APPLIED | BinCanag 
HYDRAULICS. “thee 


————< 
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Annual Proceeding of 
NCIH 
Ready for Distribution 


HE annual volume of the Pro- 

eedings of the National Con- 
ference on Industrial Hydraulics 
is now ready for distribution, ac- 
cording to an announcement by 
John G. Duba, Conference secre- 
tary. The 1951 Proceedings, volume 
V of the series, contains the com- 
plete text of eighteen papers and 
five panel discussions. Papers are 
grouped by subject into aeronau- 
tical, agricultural, civil and chemi- 
cal engineering hydraulics, with 
separate groups devoted to hose 
and fittings, hydraulic presses, in- 
strumentation, centrifugal pumps, 
refinery hydraulics and control of 
surges. 





Among the papers of special in- 
terest are: “Low Temperature Air- 
craft Hydraulic Fluids” by J. C. 
Mosteller and J. B. Shipp, Jr. of 
Wright Air Development Center; 
“Differential Type Hydrostatic 





























Transmissions” by Carl L. Sadler, 
Sundstrand Machine Tool Compa- 
ny; “Hydraulics as Applied to In- 
dustrial Trucks” by Charles S. 
Schroeder, The Yale & Towne Mfg. 
Co.; “Theory and Design of Large 
Diameter Packings” by J. N. Smith, 
E. F. Houghton & Co.; “Oil Filters 
for Hydraulic Systems” by Arthur 
McHugh, Lincoln-Mercury Division, 
Ford Mote: Company; “Hydrau- 
lic Hose Design” by John J. Millard 
and L. Cranston, United States 
Rubber Co.; and “The Growth and 
Application of the Accumulator in 
Industrial Hydraulic Systems” by 
Edward M. Greer, Greer Hydraulics, 
Inc. 

In addition, the written comments 
at five panel discussions—automo- 
tive, centrifugal pumps, civil engi- 
neering, instrumentation and pack- 
ings and filters—are included. A 
list of the registrants and of the 
financial sponsors are also included. 


Copies of the 1951 Proceedings 
are available at $4.50 per copy 
from the Conference secretary, IIli- 
nois Institute of Technology, Tech- 
nology Center, Chicago 16, IIl. 





Oe 









FILTER 










x 
REE 
write FOR FP 


© 
ERATUR 5 
LICOMMENDATION 








HILCO OIL 
FILTERS «° 


They Keep Your Oil Clean 
By Removing Products of 


Oxidation 
Acids, Sludge 
and 
Moisture 





FILTERS WILL PREVENT 
SLUDGING, PUMP AND 
VALVE FAILURES... 





* THE HILLIARD Corporation, 148 W. 4th St., ELMIRA, N. Y. 





(eee 


InCanada — Upton-Bradeen-James, Ltd., 990 Bay St , Toronto — 3464 Park Ave., 





Montreat 
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O-M CYLINDERS 


AIR HYDRAULIC WATER 
MORE POWER in less space 


a» LESS COST 


O-M is All Cylinder—pack- 
ing more power per square 
inch than any other type! 
No tie rods or bulky end 
caps, saves 4% in installa- 
tion space. In full range of 
sizes from 114” to 8” bores. 
All machined steel with 
bearing bronze. Parts and 
mounting brackets fully in- 
terchangeable. Special de- 
sign standard parts appli- 
cable to almost all “custom” 
installations. 
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FREE 
NEW CATALOG 
28, diagroam- 
packed poges of 
specifications, 
parts listing and 
other information. 


FREE “ft 
TEMPLATES 

Complete set. 
Shows al! cylin- 
ders and movnt- 
ing brackets. 2 





















! 
IORTMAN-MILLER MACHINE CO. 


1204 150th St.. Hammond, Indiana 

At no cost or obligation . . . 

C) Send me your new, complete catalog. 
[] Send me a complete set of Templates. 
Name 
Firm. 
Address. 

City. State. 


MAIL COUPON TODAY! 
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pur ALL or tHe 
OIL TO WORK 


Simplify the Circuit and Improve 
Its Efficiency 


Cn en ee ee 


\ 


Use RACINE Variable Volume Pumps; they auto- 
matically deliver only the exact volume required. 
Relief valves are eliminated. Heating is reduced, 
horsepower saved. Over-all cost of circuit com- 
ponents is less. These advantages are yours when 
you “put all of the oil to work.” 






RACINE 


/ The RACINE Line is com- 
z. plete. Pumps to 30 G.P.M. 

Pressure. Boosters to 5000 

P.S.I. Balanced piston 

sleeve-type 4-way valves, 
straight-way valves and controls, all designed for 
manual electric or hydraulic operation. Complete 
factory and field engineering service without cost. 
Write for Free, complete 3-color catalog P-10-D. 
RACINE TOOL & MACHINE CO., 1774 State 
Street, Racine, Wis. 
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° 7 rd 

TIME seconon 
The black area in the chart above shows the H. P. con- 
sumed during one complete cycle of operation when a 
No. 6 RACINE Variable Volume Pump and 7:1 Pressure 
Booster is used. The colored area shows the wasted addi- 
tional H. P. required when an efficient 2-pressure, 2- 
volume Constant Volume Pump of equivalent size is used. 
Note the savings in H. P. Chart is based on the operation 
of a 200-ton molding press with a 10” ram. 


DEFENSE | 


BONDS ] 
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Oxidation of Hydraulic Oils 


Concluded from page 43 


moved from the system. In this case the use of concen- 
or at produces better results than the yse of 

There are several factors beside the use of heat 
transfer units that could be incorporated in the orig. 
inal design of an hydraulic system that would tend ~ 
appreciably lessen the early advent of oil oxidation 
The use of orifices producing jetting action should be 
avoided wherever possible. Sharp bends in pipes which 
tend to increase frictional loss and a consequent rise 
in temperature, should also be avoided. Locations 
where excessively high temperatures might be gen- 
erated should be given extra provision for radiant 
cooling. 

A surplus reservoir of hydraulic oil should be made 
available as an integral part of the system, preferably 
four times the amount of oil required in any given 
period or cycle. This permits any sediment or sludge 
that may form to settle in a relatively quiescent area, 
where it can be more easily removed, as well as allow- 
ing the oil to act as a coolant medium. 

In other words there exists definite thermal limita- 
tions in the use of a hydrocarbon oil. These limitations, 
if recognized by the designer, and given serious con- 
sideration in the original design of a hydraulic sys- 
tem, will result in a vastly increased life expectancy 
for the oil. 
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For Fast 
4-WAY Operation of 
SOLENOID Cylinders 
OPERATED up to 


3” Diameter 


AIR-VALVE 


only 


$3250 





Compact sturdy con- 
struction, precision 
engineered for long, un- 
interrupted heavy duty 
operation. 

Has small, well pro- 
tected solenoid—oper- 
ates small cylinders up 
to 3” dia. and larger 
cylinders where unusual 
speeds are not required. 

Quantity and O.E.M. 
discounts. Write for 
— discounts, os wae 


IMMEDIATE DELIVERY only $198 


A AUTOMATIC VALVE (CO. 


37427 GRAND RIVER AVE., FARMINGTON, MICE 
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Directory 
Errata 


In spite of the care exercised in the compilation of 
the 1952 Directory (January issue), a few errors did 
occur. Please check corrections as noted in your own 
copy of the Directory. 


Garlock Packing Company calls our attention to the 
cross reference PACKINGS, CHEVRON, (Directory, 
page 118) as incorrect since the word “Chevron” is 
a registered trade mark of the Garlock Packing Com- 
pany. Please cross out this cross reference. 

E. F. Houghton & Co. calls our attention to the fact 
that they were listed under HOSE ASSEMBLIES but 
not under “Hydraulic Fluids” (Directory, page 172). 
This error was the result of makeup. Please mark 
column one to and including listing “C.A. Norgren Co.” 
to column two after listing “Gits Bros. Mfg. Co.”. This 
isin the Aviation Products section of the Directory. 








Ledeen Mfg. Co. advises that, while correctly listed 
under BOOSTERS, AIR and HYDRAULIC CYLIN- 
DERS and GENERAL PURPOSE, LOW PRESSURE 
VALVES, they were omitted under several other valve 
classifications in the Industrial Products section. It 
happens that several additional air valve classifications, 
namely solenoid, open and shut, pilot operated and 
remote controlled, were omitted solely for space rea- 
sons and the cross references for these classifications 
were given as VALVES, AIR, DIRECTIONAL. Please 
add Ledeen Mfg. Co., 1610 S. San Pedro, Los Angeles 
15, Calif. under this classification on page 150. All 
the valves made by Leeden are correctly listed in the 
Manufacturers’ List, page 57. 





C. B. Hunt & Son, Inc. 1911 East Pershing St., Sa- 
lem, Ohio, should be added to VALVES, AIR DIREC- 
TIONAL on page 150. Also refer to valves listed un-. 


der this company’s name in the Manufacturers’ List, 


page 55. 





Superior Hydraulics Division of Superior Pipe Spe- 
cialty Co. was not listed under ACCUMULATORS in 
the Industrial Products and Aviation Products sections 
of the Directory. Please add Superior Hydraulic Divi- 
sion, Superior Pipe Specialty Co., Cicero, Ill. to the 
accumulator list on page 67 and page 166. 





British Messier Ltd. Cheltenham Road, East, Glouces- 
ter, England, points out a typographical error in their 
listing on page 183. To correct your Directory, please 
cross out the mispelled word “Quualdruplex” to make 
the listing read correctly. 





Aeroquip Corporation should be added in the Industri- 
al Products Section under FITTINGS, TUBE on page 


-%8, and FLEXIBLE METAL HOSE AND TUBING 


1 page 98. In the Aviation Products section please 
list the Aeroquip Corporation under FITTINGS, 
HOSE on page 168, and HOSE, AIR on page 170. 




















BE COMPETITIVE 


27.03% 


price increase 
since 1937 


INDUSTRIAL PUMP DIVISION 
OBERDORFER FOUNDRIES, INC. 
SYRACUSE, NEW YORE 
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New J.1.C. Circuit Guide 


A handy, new kit, which gives a 
quick and complete key to all stand- 
ard Joint Industry Conference sym- 
bols for industrial hydraulics, is 


containing basic elements of oil 
J.1.C. symbols, and a 32 page book- 
let in which all key examples of cir- 
cuit components are represented by 
symbols approved by the Joint In- 





turing Company, who held the Post 
for one year. Mr. Maha served as 
director for the 1949 and 1950 Con. 


ferences. 


The eighth annual meeting of the 





being offered free of charge by the Gustry Conference of industrial National Conference on Industrial | “| 
Denison Engineering Company, °4"'P a0 , Hydraulics will be held on Septem. é 
Although priced below cost at jer 4 and 5 in Chicago. su 


_ Columbus, Ohio, to those whose 
work is directly concerned with hy- 





draulic designing, engineering, or 
circuit application. This kit pro- 
vides easy reference and work-sav- 
ing adaptation to circuit diagrams 
by simplifying planning, making 
diagrams easier to read or draw, 
and by saving time wherever J.I.C. 
symbols are used. 

The kit is made up of two units 
—a sturdy plastic drawing template 


$1.00, the kit is now being offered, 
for a limited time, to those whose 
work involves industrial hydraulics 
without charge or obligation. Those 
desiring the J.I.C. Circuit Guide are 
asked simply to write for it on their 
business letterhead, stating their 
title or position. Schools and tech- 
nical groups may inquire about 
special rates, which can be made on 
quantity lots. 





New NCIH Committee 
Appointed; September 
Dates Announced 

TTO J. MAHA, vice president, 
Hannifin Corporation, has 
been named director of the 1952 
National Conference on Industrial 
Hydraulics. Mr. Maha _ succeeds 
J. J. Slomer, Goodman Manufac- 


The new executive committee a 
pointed to serve for the 1952 an. 
nual meeting are: C. J. Clark of 
Ingersoll-Rand Co.; C. L. Conroy 
of Anchor Coupling Co.; F. W, 
Edwards, general manager of the 
Centennial of Engineering; E. Mont- 
ford Fucik of Harza Engineering 
Co.; J. J. Slomer of Goodman Mfg. 
Co.; R. C. Kintner of Illinois In- 
stitute of Technology; Clark Lang. 
worthy, Vickers, Inc.; J. T. Green- — 
lee of Imperial Brass Mfg. Co.; 
J. T. Marshall, Bendix Products 
Div. Bendix Aviation Corp.; Carl E. 
Schmitz, Crane Packing Co.; E. W. 
Tanquary, International Harvester 
Co.; C. J. McLean of Public Servy- 
ice Co. of Northern IIl.; 0. E. Teich- 
mann or Armour Research Founda- 
tion, J. C. Van Gundy of The Texas 
Company and Louis Zimmerman 
of Clearing Machine Corporation. 
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TO INSTALL IN MY STUFFING BOX 





of at THERE TYPES 


AND STYLES 
FOR SEALING SPECIFIC CONDITIONS 





- LE OF ? 
1S IT ECONOMICAL - CAPAB 
LONG UNINTERRUPTED RUNS... ° 





NOW! BIGGER... 








SIX CONVENIENT 
SECTIONS FOR 
QUICK, EASY 
REFERENCE 





636 Pages 


Esjuipment and Manufacturers 
Trade Name Index 
Manufacturer's Outlets 
Engineering and Technical Data 
Manufacturers’ Catalogs 

Who Sells Equipment 


I. 
2. 
3. 
4. 
5. 
6. 





Price $6.50 














Co Chk a advasilager ff BETTER THAN EVER 
e . The 1952-53 Edition of 
Durametallic Packings The FLOW DIRECTORY | 
per 
f IS IT LUBRICATED THRUOUT - AND 2 | Yos ne 
WEARS LIKE A BEARING ° sie | 
con- 7 anes 
WILL IT OPERATE WITHOUT SCOR- { Yor eau] = 
ING SHAFTS, SLEEVES OR STEMS carte! & 
IS IT PRECISION MADE - READY 2 You oe | 





Mail your order to: 


FLOW DIRECTORY 





for informa- 
own equipment. Write 

gti - poe prow prod of Durametallic oe bad t sae 
es ete. Ask for Bulletin No. DMAH. Durametallic 

sea 


tion, Kalamazoo, Michigan. 
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Hough Mode! HF PAYLOADER lifts awkward 
chunks of concrete in confined quarters with 


\ 


sure, positive control. , 





















Positive Pesco Power 
for Lift, Tilt, Dump 


makes close-quarter work easy 
for a PAYLOADER® 


" , High, sure lifts are made possible by the rugged 
Hough PAYLOADERS, well known for their versatile, dependable Pesco hydraulic pump. 


performance rely on a small Pesco hydraulic pump as the heart of 
the hydraulic bucket control system. Power to spare is always on 
hand. The minute power is needed to dump, lift or tilt the 
bucket, it’s there . . . right at the operators’ finger tips. 

Countless pumps on countless jobs, serving in all kinds of rugged 
conditions have made Pesco pumps famous for their dependable, 
} trouble-free service. Behind the dependability of Pesco hydraulic 
equipment are years of research and practical know-how. 

This knowledge can be of benefit to you. Write today stating 
your hydraulic problems. We will be glad to help. 





















Hydraulic pump Model 051006, gear type, pres- 
sure loaded with positive displacement. Rated 
capacity; 15 gpm at 1000 psi and 1200 rpm. 





















RATION 


BEDFORD, OHIO 


BORG-WARNER 


24700 NORTH MILES ROAD 
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Major Carl L.Sitter,usmc “*” Medal of Honor 








Tue HILL WAS STEEP. snow- 
covered, 600 feet high. Red-held, 
it cut our lifeline route from 
Hagan-ri to the sea; it had to be 
in our hands. 





Up its 15-degree face, Major 
Sitter led his handful of freezing. 
weary men—a company against a 
regiment! The hill blazed with 
fire. Grenade fragments 
wounded the major’s face, chest, 


enemy 





and arms. But he continued head- 
ing the attack, exposing himself 
constantly to death, inspiring his 
his personal courage. 
36 furious hours the hill 


men by 
After 
was won, the route to the sea 
secured. Major Sitter says: 

“Fighting the Commies in 
Korea has taught me one thing— 
in today’s world, peace is only for 
the strong! The men and women 
of America’s armed forces are 
building that strength right now. 
But we need your help—and one 
of the best ways you can help us 
is by buying United States De- 
fense Bonds. 


“So buy Defense Bonds—and 


more Defense Bonds—starting 
right now. If you at home, and we 
in the service, can make America 
stronger fogether, we'll have the 
peace that we’re all working for!” 


* * x 


Remember, when you’re buying bonds for 
national defense, you're also building a 
personal reserve of cash savings. Remem- 
ber, too, that if you don’t save regularly, 
you generally don’t save at all. Money you 
take home usually is money spent. So sign 
up today in the Payroll Savings Plan where 
you work, or the Bond-A-Month Plan where 
you bank. For your country’s security, and 
your own, buy Defense Bonds now! 


Peace is for the strong... 


Buy U S Defense Bonds nov r! 


The U.S. Government does not pay for this advertisement, It ig donated by this publication in cooperation with the Advertising Council and the Magazine Publishers of 
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